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Abstract 


Using a sample of 200 Canadian high school students, 
‘this thesis was primarily concerned with discovering the 
relationships between neuroticism and associated 
variables, as operationally defined by the Neureticism 
peels GUSotiOnnalre (lactell cand Scherer, 1965), and 
academic attainment as measured by four achievement 
subtests (mathematics, science, social studies, and English) 
LOuncd ii the Stantord Achievement Test = High) School Battery. 

The major finding was that neuroticism is unrelated 
to overall academic attainment for the high school sample. 

In attempting to explain the general lack of 
relationship between neuroticism and achievement, the 
hypothesis was developed, from a survey of existing 
literature in this area, that the specific research designs 
of studies dealing with neuroticism-achievement affect the 
interpretation of results and findings. 

Although no relationship was found between 
neuroticism and overall academic attainment, several 
interesting relationships were shown to exist between 


specific neurotic sub-variables and specific achievement 
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CHAPTER 1 
Pneroduction 

As education has become more and more specialized 
during recent years, concern over the problems of selection 
ana prediction of academic performance has become more of a 
fecal point for the attention of educational psychologists. 
Growth in student population, programs designed to identify 
and support the training of students with outstanding talents, 
and the development within the sccial sciences of a 
concerted study of education are but a few of the fairly 
recent developments which have highlighted the necessity for 
improvements in the prediction cf academic performance. 
In increasing numbers, educational institutions and research 
workers have accumulated a rather prodigious amount of 
literature relating to this area. Psychological methods 
have uncovered pertinent information in the fields of 
intelligence, aptitudes, interests, values, cognitive style, 
aaarabilities. In particular, the study of individual 
differences in ability and intelligence as they relate to 
academic performance has contributed greatly to the present 
state of knowledge. 

Still, it is unusual to encounter intelligent groups 
of teachers or parents without hearing someone make the 
point that, in the past, psychological methods of guidance 


and selection have relied too exculsively on measures of 
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intelligence and ability, and have failed to take into account 
many vital factors of personality and character structure. 
Indeed, on the whole, the failure of educational psychologists 
to extend research into the personality field seems quite 
remarkable. Nearly every research that has been carried 
out in education in the past has seemed to quite readily 
assume that all children are equally anxious, introverted, 
and persistent, as well as being equalitarian with respect 
CoOtetitotherapersonalityytraatsit=Inftéshort;) lattdesprogress 
in the field of academic prediction has been made by 
educators in availing themselves of the basic advances in 
personality theory and measurement which have taken place 
in the post - World War II years, particularly when one 
considers the volume of research produced. Further, 
whenever such attempts have been made, they have usually 
been marked by an absence of a sufficiently far-reaching 
and systematic employment of factored personality tests. 
Thus it was possible for Middleton and Guthrie (1959) 
to write that "attempts to improve prediction by using 
non-intellective factors such as personality traits have 
yielded quite discouraging results" (Personality Syndromes 
and Academic Attainment, p. 61). The problem of employing 
personality theory in this regard evidently requires more 
extensive and subtle methods of research than have been 
needed to show the values of tests of ability and intel- 


ligence in this area. 
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a. 

The basic problem to be studied in this thesis is the 
manner in which different research designs affect the results 
obtained in research studies concerned with the relationship 
between the personality dimension of neuroticism-stability 
and academic attainment. Just as differing results can be 
traced to differences in testing instruments, culture, etc., 
the writer will attempt to show that the same holds true for 
subtle differences in research design. A review of existing 
literature, as well as the results of the pilot and main 
study reported in this paper, will be looked at from this 


point of view. 


Historical Account of Personality Research 


ilie seruecure ot Human sPersonality,. Hed). @bysenck 
(1960) bemoans the failures of many researchers in the 
area of personality and delivers a direct appeal for a 
return to strict empirical methods which advocate the use 
eRe factor analysis as the major research instrument. 


We have seen time and time again how the attractive 
hypotheses of even the most eminent psychologists 
were shown to be lacking in factual foundation, and 
it is clear that much greater care should be exercised 
by psychologists in postulating the existance of 
personality traits. Before such claims can be taken 
seriously, some form of factor analytic demonstration 
should be undertaken to prove that the trait in 
question has some degree of functional unity in terms 
of the measures suggested for the purpose of its 
assessment. When this is not done, we have the 
absurdusituationothatea given trait), such as rigidity, 
or intolerance of ambiguity . . . is mentioned by ten 
different tests, none of which intercorrelated 
signficanthky with any of the others. Clearly, the 
confusion which arises from such unwarranted postulation 
of traits and trait measures, in the absence of 
adequate proof, reduces the whole field of personality 
study to complete chaos (pp. 43, 44). 
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Mn tie opimszon of the present author, one of the oi 
major promises of finding any order in the realm of 
personality, and more specifically in the area of personality 
and academic performance lies in the patient, painstaking 
WOLKPoOL Such, Fragid eEMmpiricists as the Guilfords, H.J. 
Eysenck, and Raymond B. Cattell. 

mnie work of Gurlford and Guilford. (1934, 1936, 1939) 
was the first ambitious attempt to analyse correlations 
between "item" responses on personality questionnaires with 
the aim of locating clusters of responses which could then 
be examined in an attempt to determine the tendencies which 
they represent. This approach contrasted sharply with 
previous studies (Willoughby, 1932; Perry, 1934; Flanagan, 
1935; and Vernon, 1938) which had attempted to make use of 
correlations between existing "scales" which were assumed 
to be separate measures of extraversion, ascendance, self- 
sufficiency, depression etc. in the hope of discovering 
either more parsimonious ways of arranging and scoring the 
tests, or of discovering more fundamentally, meaningful 
psychological variables. As Eysenck has pointed out, it 
was just this kind of approach that linked chaos with 
personality study. 

Thus, when J<P. and R.B. Guilford ran correlations, 
not between scores on clusters of items selected on "a 
priori" grounds, but between individual items themselves, 
it opened up an entirely new and important field of 


investigation. The first factor analyses of inter-item 
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correlations made by Guilford and Guilford (1934, 1936, 
bossj)eand Martin (1943) adéntified thirteen differentiable 
personality traits Lovell (1945) factor-analyzed the 
correlations between total scores on these thirteen 
personality variables and came up with four so-called 
"super~-factors" which seemed to account for most of the 
relationships identifiable with the thirteen Guilford 
Eraats. sAnotherwanalysisvo£n- thesGuiltordsdata*byoL.L% 
Thurstone(1951) produced seven major factors in place 
of the original thirteen. 

In order to shed new light upon the question of 
how many independent factors were represented in this 
comprehensive set of personality items, J.P. Guilford 
returned to the fray in 1956 along with Zimmerman. Using 
Lovell's sample of 126 men and 87 women they ran a new 
factor analysis on the items contained in 70 little tests 
(two-eight items each, three variables for each of the 
original three factors and sex) and found clear evidence 
for 14 separate factors which they incorporated in the 
Guilford ~ Zimmerman Temperament Survey. 

Eysenck (1960) summarizes J.P. Guilford's work by 
saying: 

Onetheiwiele, GuLilftord's: contribution insofar 

as questionnaire responses can be admitted as evidence 

in the analysis of the organization of personality, 

was to throw light upon the principles of organization 


at the trait-level, and to show that higher-order 
constructs emerging from the intercorrelation of these 


items confirm to a remarkable extent the results obtained 


by previous rating studies (The Structure of Human 
Personality -upy*L03)% 
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To interpret this excerpt, it must be recalled that 
Eysenck looks at personality from four levels of behavior 
organization - specific responses, habitual responsés, 
Plaats, .and—types<,.At the, third. level habitual acts..are 
organized into general types. Eysenck thus sees both type 
and trait as defined in terms of a pattern of intercor- 
relations. For example, persistence, rigidity, subjectivity, 
and various other traits would form a constellation of traits 
intercorrelating amongst themselves, thus giving rise to a 
higher-order construct, the type. Questions of continuity 
or distribution are seen to be irrelevant to the distinction 
made between type and trait. It is merely in terms of their 
inclusiveness that they differ. 

Cattell agrees that description by trait and description 
by type are not opposed systems. However, he prefers to 
throw out the ambiguous word type and employ the terms 
surface trait and source trait since they better correspond 
to. statistical, formulations.. .In.Cattell's):(1946).own, words: 

The psychiatrists' syndrome or type is essentially 

a correlation cluster or surface trait (except in the 

rare case where species type patterns exist). Conseq- 

uentily, Since surtace trait and source trait Detter 
correspond to statistical formulations, the ambiguous 


term "type" is superfluous and we may best proceed to 
the measurement of personality in terms of surface 


traits and source traits (Description and Measurement 

Ole Percenal Iaty peels) 

In 1956, Eysenck carried out extensive item analyses 
and factor analyses of Guilford's scales in an effort to 


improve the validity and reliability of these scales for the 


measurement of neuroticism and extraversion. Two new scales 
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were constructed consisting of twenty-four items each. Two 
shorter scales (Eyenck, 1958) of six items each were also 
constructed for certain purposes where length and time are 
restricted. The final scales resulting from this work were 
published under rhe title Maudsley Personality Inventory 
(Eysenck, 1959). 

Much of the value of Eysenck's work comes from his 
careful validation of his two main scales and from his 
painstaking delineations of the introverted, extraverted, 
and neurotic types. Eysenck has developed a procedure 
termed "criterion analysis" to supplement the factor analysis 
of correlations between personality test scores and to obtain 
evidence as to what the factors represent. For example, 
with regard to neuroticism, after showing that the tests 
which come out with the highest loadings on the first most 
general factor based on individual differences in normal 
nonpsychiatric subjects are the same tests that most 
clearly differentiate neurotic patients from people in 
general, he concludes that this particular set of tests 
measures a continuous variable which can reasonably be 
called "neuroticism" even in normal people. The scales 
most frequently used in these studies have been the Maudsley 
Personality Inventory (Eysenck, 1959) the Cattell Personality 
Inventory “Cattel2,"1957)" and’ the hysenck Personality 
Inventory (Eysenck and Eysenck, 1963). 

The work of R.B. Cattell, as reported in numerous 


journal articles and several books, is also among the most 
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ambitious attempts made to combine factor analyses of ratings, 


questionnaries, and objective tests into an organized whole 
and to integrate the results with non-mathematical classifi- 
cations of personality. The overall plan of his research 
program has been to identify basic factors from separate 
studies based on ratings, questionnaires, and objective 
tests, and then to apply all three methods to a single group 
in order to determine whether the same factors would show up 
for all three. 

Cattell began his program with ratings. In an ingenious 
manner he succeeded in solving the continuing problem in 
PpersonalityvstudyWiottiwhateto natellainBy takingeaekistcof 
trait names from the Allport and Odbert (1936) dictionary 
and adding to it names from psychiatric and psychological 
iaterature, he compiled a, ivst of 171 characteristics.» This 
number was reduced to 35 by a method of multivariate analysis 
which consisted of intercorrelating the ratings obtained for 
LOO Vadults on each of the; 171 characteristics, and then 
grouping the traits into clusters by putting together those 
that cerreiated more than .45 with Gach other. Einally, 

a factor analysis was carried out on the correlation ratings 
of the thirty-five variables for 208 male adults. The twelve 
factors emerging from this analysis are reported fully in 
Cattell. ss 1946 book.) During the period from 1947 -ro.1950 

the studies using rating methods were replicated on different 
samples (Cattell, 1947, 1948, 1950). 


The next phase in the Cattell research program was 
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the beginning of an attempt to match up factors obtained 
from questionnaires and from objective tests to see whether 
they corresponded to the factors based on ratings (Cattell 
and Saunders, 1950). In The Meaning and Measurement _.of 
Neuroticism and Anxiety (Cattell and Scheier, 1961a) an 
excellent summary of the developments in this area is given. 
The separate factor analysis of L (ratings) and 
Q (questionnaire) data realms has consistently yielded 
about sixteen factors in each medium, all but a few 
of which can be matched by actual correlation from L 
to Q data ... There are at least eighteen objective- 
test factors, four of which are quite confidently 
identifiable with four groups of rating and question- 
naire factors. Most of the sixteen dimensions in L and 
Q data are substantially involved in one or the other 
of these four groups. It follows that the unmatched, 
left-over objective-test dimensions must penetrate to 
realms of normal personality never before glimpsed in 
the ratings and questionnaires on which clinical 
psychology has traditionally depended (pp. 155, 156). 
As is evident from this passage, each successive 
research undertaking has served to add some new factors 
to the previous list of twelve and to modify the description 
of what each dimension signifies about personality. It is 
the questionnaire approach which has been emphasized in 
more recent work. The testing instrument used to provide 
comprehensive personality coverage in this regard has been 
the 16 Personality Factor or 16 P.F. test (Cattell and Eber, 
1957) which measures sixteen distinct dimensions of 
personality. In a concise form, this test has been 
demonstrated to provide the essential information previously 


available only after using four to five thousand items, 


representing an exhaustive list of all questionings employed 
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by psychologists in assessing personality. With the 
development of similar personality questionnaires for high 
school students and younger children (R.B. Cattell and 
Gruen; 19543) Rebs Cattell, Beloffi;-and Coan; °1958) ‘as welt 
as more specific questionnaire derivitives of the 16 P.F. 
teste. (Cattell and, Scheter/ )0¢ lb, 1963) , “ehrs*system “of 
organizing variables has been made available for many kinds 
of research and application. 

Any disagreement between Eysenck and Cattell in their 
factor analytic studies is a methodological one relating to 
the number of factors to be extracted. Eysenck's major 
contribution in this area was made during the early post 
war years when most British factor-analysts were still 
suspicious of Thurstone's notions of oblique factors and 
Ot ~oOtatang eo Simple structure.  “‘Centroid Lactors “account 
for decreasing amount of variance as further factors are 
taken out, so rotation dictates the extraction of few 
factors. In his original research, Eysenck (1947) played 
safe and concentrated on two factors although he took out 
four. These were general neuroticism and hysteria-~ 
dysthymia and accounted for 14 percent and 12 percent of 
the variance, respectively. By contrast, Cattell (1946) 
took out twelve factors accounting for 40 percent of the 
variance. Later research, as already mentioned, adds four 
more factors. 

What is at stake here is not a simple matter of how 


many factors should be extracted, it 1s rather the matter 
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of rotation.» if we, are to,anterpreb.centroid factors, the 


ones we omit to extract will almost certainly be of less 
importance than the ones we have extracted, but if we are 
dealing with simple-structure factors, stopping the factor 
analysis too soon will distort the rotated factors. Cattell 
must take out alb significant.factors.  Eysenck,may.stop: at 
any stage he chooses. 

Cattell's method allows for finer statictical implications 
which throw fuller light on the complex causal relations 
involved. Cattell has been concerned with introducing greater 
precision into his factorial approach. Eysenck, on the other 
hand has preferred to use factor analysis only as an 
introductory tool whose products then require shaping with 
finer instruments. Much of his current work is concerned 
with this type of development. For him, the stress is upon 
the hypothetico-deductive method in which factor analysis 
plays a part but requires to be integrated with other 
studies of a more causal nature. 

imsofar as he .centroiduiactor, takes out, at, each stage, 
what is most general to the matrix, we should find that the 
first few centroid factors are likely to be influenced 
Largely, by the second-order factors. This seems to be, in 
fact the case. 

tn -fact,,.Bysenck (1960)..in the, second.edition, of, The 
Structure of Human Personality notes that the two main 


second order factors emerging from Cattell's. L data are 
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neuroticism and extraversion. In other words, the two centroid 
factors of Eysenck correspond to the two largest second-order 
factors of Cattell. The latter calls them anxiety and extra- 
version. The relationship between anxiety and neuroticism 
seems Obvious enough, Further, Eysenck observes that the 
same is true in Cattell's second-order factor analyses of his 
Q data; here also neuroticism and extraversion are the two 
main factors and they are suitably matched with those emerging 
from IL, data. These measures also correlate reasonable highly 
With the neurotrersm measures of “the M.Plr.~(Hysenck, ~1959) 
derived from Guilford's work. Cattell himself, in his 1957 
volume, indicates how his correlated first-order factors 
may be reduced to a few factors of the second-order. 

From this, it is readily seen that the research of 
J.P. GuEltord, Hw + Eysenck p-and-R. Be Gattrel? doesnot 
Suche from the tame’ disorder, ‘contusion; ‘and chaos'*that 
Eysenck observes to be true of many factorial studies of 
personality traits. While the criticism that factor 
analysis yields different results for different practitioners, 
and is unrealiable in the sense of failing to produce agreed 
results, is valid with regard to studies of the type alluded 
tolin the aguotation from Eysenck, it certainly carries no 
weight in reference to the rigid empirical work of the three 
theorists in question. Whatever may have been true twenty 
or thirty years ago, there can be no doubt that nowadays there 
is comparatively little disagreement, at least between the 


major investigators, in the field of personality theory based 
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on the use of the concept of trait and the use of question- 


naire inventories. 

In addition to the agreement of Guilford, Eysenck, 
and Cattells factor analysis of a variety of questionnaires 
Such eo tne NMPT (Kasselbaum et..al., 1959), the Gough 
Camweornza Personality fnventory) (Mitchell) and Peirce-Jones, 
LIGUy eNLcnoLlseand schnell, 1963), and the Murray, List. of 
Needs eon 1962) results in factors Venvyaclosely 
resembling Eysenck's factors of neuroticism and extraversion. 

Further validation of the factors obtained from the 
questionnaire approach to personality study has been provided 
by controlled laboratory tests (Cattell and Scheier, 196la; 
Mysenckheand Rachman, 1965) and by. Interaction Process Analysis 
(Bakes, 1970):. 

Thus, due to the careful work of serious researchers 
in the area of personality, a firm foundation has been laid 
upon which future research can rest. By making use of, 
expanding, and advancing the rigid methodology which has 
characterized the work of these scientists, results of 
future studies may well be more readily comparable than has 
previously been the case. In the area Of personality as 


— 


* It is because of the similarities between these various 
Dersonalrcy anventories that Cattell andscheters 
Neuroticism Scale guestionnaire was chosen as the sole 
testing instrument to be used in the present study. 

In view of practical limitation, the choice of one 
test necessitated a shorter testing time, and as a 
result permitted a larger sample to be tested. 
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related to academic achievement these more extensive and 
subtle methods of definition and research technique may well 
hold the key for resolving many of the contradictions and 
discrepancies which still abound in the literature. 

Although the present study is essentially empirical 
in nature, it might be helpful to review briefly the 
theoretical side of the question of neuroticism and academic 
attainment. In this manner, the reader will hopefully 
develop some insight into why one might or might not expect 
that these two factors would be related. There are almost 
as many different theoretical formulations which relate to 
the area of neuroticism and academic attainment as there are 
research studies in the area. The contributions of D.O. Hebb 
CMI55), f.0. fysenck (1957)*, and 1[.G. Sarason (1960) will be 
briefly outlined. 

Hebb (1955), while looking at the problem of motivation 
from a neurological point of view, considers the relation 
of the effectiveness of cue function, actual or potential, 
to the level of arousal. Physiologically, he assumes that 
CIeeiediasieptic a tUNnGtLONn, 2o Lacilitased by the diittuse 
bombardment of the arousal system. When this bombardment 
is at a low level an increase will tend to strengthen or 
nae it fie concurrent Cortical activity; when-arousas or 
drive is’at a low level, that is, a response that produces 
increased stimulation and greater arousal will tend to be 
repeated. But when arousal is at a high level, the greater 


bombardment may interfere with the delicate adjustments 
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involved in cue function, perhaps by facilitatiny irrelevant 


responses. Thus, Hebb propoSes an optimum level of arousal 
for effective behavior. He is one of the first motivation 
theorists to postulate that medium levels of cue function 
and arcusal will result in optimal levels of response and 
learning. 

Eysenck (1957) identifies his personality dimension 
of neuroticism with autonomic drive. If Eysenck's theory 
is accepted, one might expect a positive linear relationship 
between educational attainment and neuroticism, with high 
achievers scoring high on neuroticism. However, such 
hypotheses do not seem to take into account the Hebbian 
notion that when very high levels of arousal or drive are 
operating, interference may result which would have a 
detrimental effect upon learning and achievement. 

The interference potential of drives such as anxiety 
has been taken up very strongly by 1.G. Sarason (1960). In 
summarizing many studies in the area of anxiety and learning, 
he concludes that the performance of high test-anxious 
individuals seems to be more disrupted by high motivational 
or personally threatening conditions than is the performance 
of other individuals in the test-anxiety score distribution. 
Under neutral or reassuring conditions, performance differences 
disappear. (It should be noted that Sarason deals with "state" 
anxiety, which is quite different from "trait-anxiety"). 

From this brief discussion, I think 2t can. be seen that 


theories of drive and motivation may be interpreted in many 
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different ways to produce many varying hypotheses. It is 
not the intent of this thesis to approach the question of 
neuroticism - achievement from a theoretical vent, but 

rather, from a strictly empirical one. Nevertheless, the 
reader should be aware that good scientific hypotheses are 


most often firmly rooted in sound scientific theory. 


DUEvevyfO the Literature on Personality 
and Academic Attainment 


In view of what has been said regarding the difficulty 
in comparing various studies concerned with finding relation- 
ships between personality variables and school achievement, 
the writer does not propose to give an extended summary of 
all the studies in this area. To do so would be an extremely 
Gifficult and rather unrewarding task. Rather, it will be 
the aim of this section to survey mainly those studies which, 
because of their common use of the questionnaire scales 
developed by Cattell and Eysenck can be readily compared 
with some precision. 

The main research to be dealt with is that which is 
ponceuned with the personality dimension of neuroticism- 
stability and its relationship to school performance. Since 
anxiety is a major component of neuroticism as delineated by 
Eysenck and Cattell, a summary of thirty American studies of 
the relationship between anxiety and school achievement 
found in an article by F.W.. Warburton (1962) is relevant 


to the present discussion: 


ie ne, th 


38.98 ” Rae: NA ” saa rik ae 

. cs sok ae ie ee he ; 4 
o36 seater ob nce sth. 

" who ab oats Rewa a bedoor te the, 


— 
‘ 


‘ 


F ’ ¥ M 
ve “we > 
Z i out eeh ae Aie 2. Lee. SS Se 


-sotrkiew wnibalt aby hariieqadd rer ties oe : On| 
eile at Ttwpetlon Srr98 aniiplas | aang ‘pabiae aud 
en Sabnodxe fie OME we ame ‘abs dtoke ooh ati a 

y Lele nde ae od indy on bf, GF itaapebae ith BGLR 7 hr, . 
ee: nbd a aeone Aes aR chwesniy: Reuse: ‘oa z | 
wiiviw aeasbota janie: ydabes daha, od bese sna anes i nie 
Seal mop cL Emer 1 Rett eel iy te SB ARCO. shady, iz 
botagmioy qithes? 6 aes’ seagate ee Leeulaie tibet . | 

| Oe | anegeeae adel 

ak Matty saekh et AtiW 2 Bielty od oe dike nbn: ea a 
meta beonaeny 26 eoiniiemeh 2 teaewren ede. a ie 

denis be anaes tise st th ararwisaae ek a 


. a 


a * ‘Ki may iets 


o. ieee : o ui it 


ao. oe 


ce 


TABLE 1 
Anxiety vs. School Achievement Number of Results 
Significant negative correlation 13 
Non-significant negative correlation LS 
Zero correlation a 
SidieerCant pOSsLtive correlation ak 


Warburton states that in 93% of the studies anxiety 
is related to poor achievement. On the whole, the weight of 
American evidence suggests that anxiety is detrimental to 
academic achievement. 

Two British research-workers, Furneaux (1956) and 
Lynn (1957, 1959) provide exceptions to this rule. Furneaux 
has shown that British students who do well at University 
(Oxford in this case) score more highly on neuroticism. 
Lynn has found a positive correlation between anxiety, 
introversion, and attainment in Advanced Level examinations, 
and that university students score more highly in neuroticism 
than other young people. In 1962, Furneaux reported that 
a group of neurotic introverts had the lowest failure rate 
in examinations at a university level. Kelvin and his co- 
workers (1965) confirmed the superiority of the neurotic 
Introverts in this regard, but found that a group of-student 


failures tended to be neurotic extraverts. The work and 
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ideas of Lynn and Furneaux will be discussed later in 
connection with research problems and interpretation of 
the results obtained in the present research. 

Lynn and Gordon (1961) working with male university 
students report a poSitive correlation between neuroticism 
as measured by’ the’ Maudsiey Personality “Inventory and (size 
of vocabulary. They also report a curvilinear relation 
between neuroticism and score On Raven's matrices, subjects 
in the middle range of neuroticism doing best. Lynn and 
Gordon conclude by saying that neuroticism appears advmt- 
ageous to school achievement because of its relationship to 
size “or vocabulary *and«probably to \conditionabiluty ; iand 
also because in normal groups, subjects scoring neurotic 
tend to be quicker. The optimum level of neuroticism for 
academic performance appeared to be in the region of half a 
Standard deviation above the national average. 

The results of four studies using Cattell questionnaires 
published in 1960, provide information that is somewhat at 
odds with most of the data alluded to in the preceeding 
paragraphs. 

Ballham (1960) gave 103 secondary modern school children, 
aged 12-15, Cattell's High School Personality Questionnaire 
and correlated this with tests of intelligence and school 
marks in English and Arithmetic. His results suggested the 
possibility that stability is a factor in all scholastic 
success, and that extraversion with its outgoing quality may 


make an additional contribution to English achievement. Thus 
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Ballham found no support for Lynn's theory that the neurotic 
introvert iS superior in academic achievement. 

Butcher and Gorsuch (1960) using Cattell's questionnaires 
examined differences between urban and rural children. They 
found that in the case of six primary personality factors 
urban children scored in the "anxious" direction as compared 
With the rural children. Such observations are common enough 
in literature and conversation, but had previously lacked 
Scientific support. 

Warburton and Hadley (1960) studied students in training 
college courses at Manchester University and State Teacher's 
College, Indiana, respectively, with a total population of 
300 students. Holmes (1960) studied 350 college under- 
graduates at Illinois Wesleyan University. The overall 
findings from these researches clearly associate scholastic 
achievement with stability and in particular eR the 
primary factors of perseverance (G+) and will-control (Q3+). 
In not one of the tested groups was anxiety or a surface 
trait of neuroticism associated with scholastic success. 

Cartel! and iBuccher (1968) in’their Joint publication, 
The Predication of Achievement and Creativity, report in 
detad) the results of avsurvey of 277 Illinois students 
both tural (Paxton) and urban (Springfield). This survey 
is actually a part of a larger study by Butcher, Ainsworth, 
and Nesbitt (1963) which included both American and British 
children of ages 12-14. All the children were tested with 


Cattell's HSPQ and their mean scores were compared on 
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fourteen personality factors and two second-order factors 
(extraversion and anxiety). Criteria for measuring achieve- 
ment consisted of the Stanford Intermediate Achievement 
Test, Form X, and teacher ratings for the American sample; 
while the results of annual internal school examinations 

in English, mathematics, history, geography, science, and 
art with provision for standardized marking were used for 
the British sample. 

Significant differences between the American and 
British samples were found on a number of factors, and in 
particular, the British children were found to be less 
sociable, more assertive, and less conscientious. The 
pattern of prediction of school achievement was compared 
and the same factors were generally found to be related 
to school achievement in both countries. 

Butcher, 6t, al. trepore that superego ‘strength ,..G; 
(conscientiousness) and Q5 (self-sufficiency) correlated 
fairly consistantly with school success for both samples. 

A (affectothymia, sociability) was the next most consistent 
predictor for the American sample. 

Cattell and Butcher, in their independent analysis 
of the American data, found that the six factors that 
yielded the highest correlations with the various achieve- 
ment measures were G, Q2, E- (submissiveness, A, Q3 (self- 
sentiment strength), and D- (phlegamatic temperament). I- 
(tough - mindedness) was found to be more prominent as a 


predictor of success of the Stanford subtests in the rural 
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(Paxton) sample. 

In 1964, Dennis Child, studying 138 children from an 
urban comprehensive school and 40 children from a boys 
public school, found that stability as measured by the Junior 
Maudsley Personality Inventory was related to high achieve- 
ment on terminal examination results. 

Cattell, Sealy, and Sweney (1966), in a major research 
imto™ the Prediction" of ‘school attainment’ from! intelligence} 
motivation, and personality measures, used the HSPQ as their 
personality measure. The associations found between person- 
ality traits and achievement were very similar to those 
peported- an’ the Burcher et.’ al’ (1963) study with the 
exception that Qo (self-sufficiency) was not found to 
correlate. 

Rushton (1963) mrsings Cattell seChildren’s Personality 
Questionnaire, toundethat> the second-order factors of 
anxiety and neuroticism correlated negatively with verbal 
reasoning and school record based on teacher ratings of 
aban ty. 

Another study done in 1968 was that by N.J. Entwhistle 
and Shirley Cunningham. This was a follow-up study of 2,995 
Aberdeen children aged about 13 years. The Junior Eysenck 
Personality Inventory was used along with teachers' average 
rank order in class, scaled on a verbal reasoning test. 

The relationships between attainment and the personality 
dimensions of neuroticism and extraversion were examined. 


Evidence was that the relationship between stability and 
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In way of summary, although the findings of research 
studies which point to a positive relationship between 
neuroticism and academic attainment are in a minority to 
those findings which propose the converse, it is exceedingly 
difficult t@ find a rational’ basis for determaninsg the 
worth of individual studies. Some factors which might be 
considered in order to aid in assessing the relative merit 
of each research alluded to in this paper might be research 
design, nature of sample, and achievement criterion used. 
When the research studies are categorized according to 
culture of sample, educational level of sample, or achieve- 
ment criterion, no enlightening pattern presents itself. 
For example, conflicting results are found amongst studies 
done solely with British subjects, selely with university 
students as sample members, or amongst studies which depend 
entirely upon teacher ratings as achievement criterion. 

Only when research design was considered did any kind 
of consistent pattern seem to evolve. If the studies of 
Pyro 0)> Pupneauss i956; G8er)iyvand Kelvin (1965) are 
considered (It will be recalled that these studies all 
reported a positive relationship between neuroticism and 
school success), one striking similarity becomes evident 
with regard to their research designs. 

This common factor has to do with the nature of the 
sample studied. In all these studies the sample used was 


not of a relatively random nature, as was the case in the 
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other studies neflerved to.!) Rather, the satiples! Sensisted 
of groups of successful students, usually en the basis 

of school examination results. The possibility then 
presents itself that the relationship between neuroticism 
and academic attainment might vary as attainment level 
itself varies. At any rate there seems to be a difference 
between saying that successful students are neurotically 
inclined, and that neuroticism is positively related to 
academic attainment for) all istudents .14 Indeed, din. view of 
other research in the area this kind of generalizing 
seems not to stand up. 

If the literary review presented in this chapter is 
reviewed in this manner, most discrepancies seem to disappear. 
Indeed, it is impossible to expect that the answers to two 
quite different research questions - i.e. "What is the 
general relationship between neuroticism and academic 
attainment for all students?" and "What is the relationship 
between neuroticism and academic attainment for successful 


students?" - should coincide exactly. 


Problems and Hypotheses 

While the careful work of research workers such as 
Sweney and Sealy in America, and Butcher and Warburton in 
Britain, all of whom have made use of Eysenck and Cattell's 
detailed and exacting formulations, has, in recent years, 
added greatly to our knowledge of the predictability of 
school performance from personality variables, and the 


exact relationships existing between the two; many questions 
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2A. 
remain unanswered. An acute need exists to replicate 
surveys of the kind described in the foregoing section, 
noteonly  onvsimiulartsamples, but? in different skinds of 
schools and in other countries and cultures. Even in 
light of what has been said at the end of the preceding 
section, it is possible that the extent to which measure- 
able personality variables are related to academic attainment 
differs according to differing environmental circumstances. 

Puntheryeléevel ofvdLifpeulty* of material ;and” the 
stage of education reached may be very important factors. 
Sex differences, differences in parental drive, varying 
effects against different achievement criteria, and the 
possibility of non-linear relations between variables are 
Other problems. Clearly, much more remains to be known 
about the relationship of personality variables such as 
neuroticism to academic attainment. 

The purpose of the present research is to provide 
information which, considered in conjunction with other 
recent studies based on Eysenck and Cattell questionnaires, 
may shed light on these problem areas. Cattell and Eysenck 
have provided the instruments for an enlightened inquiry 
into these questions, and it is only through an accumulation 
of studies on differing age groups, cultures, and environ- 
ments that more clearly defined answers can be formulated 
and some of the discrepancies in the literature eliminated. 

The hypotheses relevant to the present study are drawn 


from the problems listed in the preceding paragraph. Ch). For 
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a Canadian sample of high school students, is neurcticism 
negatively related to school attainment? (2, PES tae 
relationship non-linear? (3) Are there any sex, rural- 
urban, or matriculation - non-matriculation, differences 
in this relationship? (4) Is there a significant pattern 
of neuroticism (on the basis of a breakdown into primary 
personality dimensions) which typifies scholastic attainment 
Oe Laci Of Ete 

The answers to these questions should also provide 
further information concerning the validity of the assertion 
that type of research design is an important factor in 
determining the results of studies in this area. It should 
be remembered that this is the major concern of the present 


thesis, and that all results and findings should be 


considered with regard to this basic problem. 


: & ne 
tiie’ 


yay i o/ 
ial whores 
eke 2 


‘niet ciate 


salts 
dea kuaktenas 
ae ‘arly ae 
mobry 


ay) os ts 
ate. ea 
Jomabslione 


= 


CHAPTER 2 


Testing Instruments 


General Discussion of Questionnaire 


Before turning the discussion to a consideration of 
the merits of the testing instruments used in the present 
study, it is reasonable to consider the merits and demerits 
of questionnaire testing in general. 

Various objections have been made to the use of 
objective tests in the analysis of personality; and the 
approach to personality by "atomization" into isolated 
traits or variables is often called into doubt. One 
objection is that this method is static and gives little 
account of the dynamics of behavior. This is true in the 
sense that any particular piece of behavior depends on 
Such) da multiplicity of factors in the personality, and in 
the environment, that no one ever reacts in accordance 
with a single trait. But this does not mean that it is 
reasonable to ignore the results of vast researches simply 
iyecalting) Chem static. “Insfact there 1s .4a greéar deal) of 
life in the categories proposed by Cattell, by Eysenck, 
and by Guilford; and an account of an individual's 
personality and behavior solely in terms of Cattell's 


traits, given by a person who is fully acquainted with their 
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use, by no means presents an unmoving picture of the 
Situation. 

Another frequent objection is that objective 
questionnaire testing neglects the situational determinants 
of behavior - assuming that, for example, the same child 
displays the same characteristics at home, at play, and in 
school classes under different teachers. It is true, of 
course, that differences between the behavior of the same 
child on different occasions lessen the overall value of 
tests. But this objection merely underlines the important 
fact that in establishing external validities, a large 
number of separate validity studies should be made to 
demonstrate consistency of trait patterns. On the other 
hand, the influence of situation can be much exaggerated. 
There is obviously a need for large scale investigations 
into the influence of different situations on personality 
test scores. But it cannot reasonably be doubted that there 
is some constancy underlying the diversity in human behavior. 

It has been claimed that trait theories are poor 
working philosophies for those who attempt to predict, 
control, and alter behavior: this is true if traits are 
conceived as relatively inflexible characteristics of the 
person. It would seem that the aim of science is not 
however, to provide comforting philosophies, but rather to 
reveal facts. This implies that at some (early) stage we 
abandon the philosophical armchair and engage in the field 


of action with the empirical realities. Scientific method 
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28. 
is a self-correcting process. 

Eysenck (1947) in Dimensions of Personality reminds 
those who would criticize questionnaires on the grounds that 
theim faxttreme sisubjectivity™ makes itisimpossible to reliy.:on 
individual responses as being truthful, that if we look at 
the behavioral, .act of»underlining "Yes". rather than "No", 
Without drawing any conclusions as to the correctness of 
the response for any individual, we are dealing with a 
purely objective type of response. As for making 
interpretations concerning test results, Eysenck points 
OuUbethat: 

If we are dealing with two groups the differences 
between which are not established in any objective 
fashion, then the fact that these results can be 
shown to differ significantly on a questionnaire, in 
itself establishes the fact that the two groups are 
adutterent ... iff an addition: we ‘can interpret the 
ebsenved results) on. the iquestionnaLre’,,jSo,much »the 


better; such interpretation, however, is by no means 
necessary in order to establish the systematic value 


of the questionnaire study (Dimensions of Personality, 
Pps 359i, 460))s; 


The Problem of Neuroticism and Anxiety in 
Relationeto+Cattellyand Eysenck 
Questionnaires 


In order to better understand the nature of the 
personality questionnaire chosen for use in the present 
study, it would probably be helpful to look at what is 
meant by neuroticism and anxiety in relation to Cattell 
and Eysenck, and to look more closely at the value of 
multi-variate analysis in this connection. 


There has been and continues to be much controversy 
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in psychiatric circles regarding the nature of neurosis; 
whether 1 °is*avpathologrcal variant as differentiated 
from a product of heredity or of environment, whether it 
isvunifactorial or multifactorial, and so forth. Regarding 
the abnormal associations of neuroticism, Cattell (1946) 
states: © “Abnormal behavior i8 a rather’ artificially - 
fegatiy,y and socivally*="“cut-s6ff*portion ofthe total? behavior 
studied under personality, and it is of practical value 
to study it, as such, only when it presents an especially 
advantageous avenue to the understanding of personality" 
(Description and Measurement of Personality, p. 46). 

Rather than becoming involved in an endless dispute 
over psychiatric and psychological terminology, Eysenck 
and Cattell have, through a system of criterion analysis, 
operationally defined neuroticism in the following manner. 
After showing that the tests which come out with highest 
loadings on a certain factor or certain factors based on 
individual differences in non-psychiatric subjects are 
the same tests that most clearly differentiate neurotic 
patients from people in general, they conclude that this 
particular set of tests measures a continuous variable 
which can reasonably be called "neuroticism"; and that 
this term can be used even in referring to non-hospitalized, 
or "normal" people. The normals differ from the patients 
not in an absolute, qualitative way, but by having less 


of the traits the tests measure. The trait measures from 
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a continuum in the same way as do intelligence test scores.* 


The point of departure between Eysenck and Cattell 
concerning the nature of neuroticism involves the 
Bun faccOrueorm multi factoriallsnature of thes variables 
Cattell and Scheier (196la) state very definitely that 
"neither in terms of first-order nor second-order factors 
do neurotics differ significantly from normals on any one 
centrals factoreofineuroticism". «This»stands,»in-contrast 
to the essentially unifactor conclusions of Eysenck who 
sees a Single factor of neuroticism as incorporating many 
of what had been referred to in the past as factors 
of emotionality or unstableness. 

However, it has already been noted that Eysenck views 
the main second-order factors emerging from an analysis 
of Cattell's L data as being comparabie to his factors of 
neuroticism and extraversion. Further, the mere fact that 
a factor is considered to be a unity does not necessitate 
the absence of subsidiary group factors. Intelligence is 
considered by some to be a unitary factor, but in addition 
a number of group factors such as verbal ability, visuo- 
Spatials ability, arithmetical abidity,- and so forth are 


recognized. The disagreement here seems to be more a 


matter of format than conception: indeed analyses of both | 


* It should be noted that Cattell made greater use of 
clinical assessments throughout his work than did 
Eysenck. Clinical assessments and ratings provided 


a good deal of information which Cattell incorporated 
into his factor analyses. 
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Suk. 
Eysenck's and Cattell'’s scales show a remarkable similiarity 
in their operational definitions of neuroticism. 

The methods of multivariate research and criterion 
analysis used by research workers such as Cattell and Eysenck 
have helped to answer two important and bothersome problems 
which have confronted workers in the field of neuroticism. 
Firstly, it has become clear that the tendency toward 
neurosis is distinctly separate from the tendency toward 
psychosis. On the basis of this work, neurotic and 
psychotic tendencies are two completely different 
dimensions of personality, both being continuous with 
traits existing in normal people. 

Secondly, in Cattell's work a clear distinction has 
finally been drawn between neuroticism and anxiety. Anxiety 
is seen as an important factor in the neurotic constitution, 
but it is made very clear that the two variables are in 
no way synonymous. Much of the confusion over this 
question in previous studies is thus disposed of. This 
distinction will become clearer with a look at the purpose, 
design, and construction of the personality questionnaire, 
which is used in the present research - Cattell and Scheier's 


Neuroticism Scale Questionnaire (1961b). 


The Neuroticism Scale Questionnaire 
The Neuroticism Scale Questionnaire (NSQ) was 
developed as an integral part of a series of questionnaires 


produced as a result of the IPAT (Institute for Personality 
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and Ability Testing in Illinois, U.S.A.) plan to srovide 
basic measures for various factored personality variables. 
The NSQ is a brief, standard, easily administered and 
scored inventory measuring degree of neuroticism or 
"neurotic trend". It is suitable for normal and abnormal 
adults and adolescents. In selecting the dimensions chosen 
LO represen tynecurosisiin’ the NSO, the Scores. for 213 
clinically - judged neurotics were compared with the scores 
for normals on each of the sixteen dimensions measured 
by Cattell's 16 Personality Factor Test (Cattell and Scheier, 
196l1b; Ipat Staff, 1960). The dimensions selected were 
those six which most significantly discriminated between 
the neurotics and normals. Since the 16 PF Test picks a 
maximum of 30 items which best measure each of sixteen 
personality dimensions comprehensively covering personality, 
the total pool of neurosis-associated measures became a 
maximum of 180 items. To this basic pool, 20 items 
analyzed in recent research were added because they also 
differentiated very significantly between clinically-judged 
neurotics and normals and appeared to be somewhat 
different from any of the items in the basic pool. 

From this penultimate pool of 200 items, 40 were 
finally selected for the NSQ because they: 
1. maximally differentiated between neurotics and 


normals. 
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2. Mmaximaily discriminated amongst degrees of 

neurotic trend within the normal range. 

3. measured selectively one and only one of the 

components intended in the test. 

4, made small vocabulary demands and were highly 

intelligible. 

5. disguised the purpose of the test. 

The six personality dimensions which these 40 items 
measure are listed in Table 2, with Cattell's letter 
designation at their high-score, neurotic-associated 
pole, followed in parenthesis by their low-score, opposite- 
to-neuretic poies. 

The last three dimensions listed in Table 2, as 
indicated, are known to group together in a second-order 
factornofranxzetyo(CattéLirandtScheier1958 and 1963) 
and the test provides only one separate subscore for these 
three dimensions - an anxiety score ~- which becomes the 
fourth component of the test. Psychiatric and clinical 
correlations (Cattell and Scheier, 1958 and 1963) show 
that this anxiety factor-measure conforms to the consensus 
6f clinical Judgements as to the nature and level of free 
anxiety. About half the differences between neurotics 
andwnormals (Cattell andueber, 1957 and 1964) .can be 
accounted for as differences in anxiety level. Thus, 
anxiety does play a major role in the neurotic 
constitution, but it is by no means the whole of it - 


neuroticism and anxiety are distinct phenomena. 
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Mev Li itiy and Tinal score on the NSO picks up an 
overali neurotic trend, this score being the equally 
weighted sum of scores on the four separate subcomponents. 

With regard to statistical independence, reliability, 
and validity; Cattell and Scheier (196l1b) report the 
following: 

1. All four components are distinct and statistically 
virtually independent of one another. (Tender-Mindedness 
and Depressiveness show a relationship which slightly 
refutes this statement; however, it is still low enough 


to make the statement generally acceptable.) 


TABLE 3 


Pearson Product Moment Correlations Among the Four Components 


in the Neuroticism Scale (based on 113 normal adults) 
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2. The homogeneity (or consistency) coefficients 


of reliability, except for the slightly lower E component, 
for these brief subscales are of the order of .60 to .70, 
which is suitable for work involving discrimination between 


groups, but not for individual diagnostic ‘work.* 


TABLE 4 


Reliability Coefficients for the NSQ, Split-Half Consistency 


Coefficients (based on 300 normal cases) 


i F E Anxiety Total 


Neurotic LeveL 


BAD <8) 47 70 ACh 


a. BCONGeDt Or construct validitres: (1.¢c. correlation 


of the items in a given scale with the factor, defined 


* In The Sixth Mental Measurements Yearbook (Buros, 

1965), Kelly, Pauker, and Crites are all very critical 
- tne NSO on, the grounds that the low! order of “the 

reliability coefficients (see Table 4) offers little 
direct evidence to recommend this test for use in 
individual evaluation. This criticism seems most 
astonishing “since Cattell and Scheier state very 
Diainiy “Hancnook,..p. 40) that.the intention of this 
test is not to discriminate between individuals, but 
rather to discriminate between groups; and, if used 
very cautiously, it may provide rough "leads" in 
diagnosing the individual case. 
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empirically and factor analytically, which they are 
designed to measure) were high - I(.74), F(.76), E(.89), 
Anxiety(.84). These figures are based on a sample of 
300 normal cases. 

4. To test concrete validity using the main concrete 
(external) criterion towards which the NSQ test construction 
was oriented - the ability to discriminate significantly 
between clinical ly=chosen neurotics and normals — the NSp 
was administered to 102 neurotics and 1,068 normals. The 
difference was confirmed beyond the .0005 level of 
Significance. The trend for neurotics to have higher total 
NoQuscores, than normals holds for each of the four NSO 
components as well as for total score. It also holds for 
each sex separately, i.e. in comparing female neurotics 
against female normals only; and male neurotics against 
male normals only. 

whe NSO is. thus seen, to have the, advantage, of being 
brief and as a result easy to administer and score. . It 
not only discriminates between neurotics and normals, but 
between persons usually classed as normal. Finally, rite 


6 rootea firmly sin. validation research. 


Achievement Criteria —.The Stanford 
Achievement Tests 


The other tests used in the present research are the 
English, social studies, science part A, and mathematics 


Dat. a achievement tests found in the Stanford Achievement 
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Test - High School Battery Form W for grades 9 to 12 
(Garonerret. fali,11965).,~9iThe high school level of 

Stanford Achievement Test is an extension of Stanford 
Achievement Test, which has been used in Grades 1-9 

Since 1922, the latest edition being published in 1964. 

The purpose and intended use of the High School Battery 

is essentially the same as that of the elementary batteries: 
to test the educational achievements commonly expected of 
Students) .n -a«nodérn comprehensive school «) ,The;High *School 
Battery consists of 12 tests (counting parts A and B of 

the math and science tests as separate tests), four of 
which, mentioned above, are utilized in this survey. 

The content of the 1965 High School Battery was 
selected according to the dictum "The curriculum should 
determine the test". In making the test, surveys of 
textbooks and courses of study, as well as consultation with 
teachers and subject-matter specialists were used to 
determine the important aspects of curriculum in each of 
the various subject areas. Teams of item writers then 
prepared enough items to construct four forms of each of the 
12 tests. From this stage, a repetitive procedure of 
bern ew svtryouti andi -revilston-eled- to, the desired efounsfiorms. 
These were administered in a national tryout to obtain 
additional information on items that had survived up to 
that point and to obtain item statistics from a population 
similar to that to be used in standardization. Validity 


problems were satisfied by this procedure. Split-half 
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reliabilities of a high order are reported in the 1965 
High School Battery Manual. 

Criteria for the final forms of the tests were 
formulated upon a general principle of maximizing content 
coverage within practical considerations of administration. 
With the criterion that each test should measure power 
rather than speed, and the desire that each operate in 
as efficient a manner as possible and still provide 
meaningful results, the content and item statistics for 
each test of the battery were carefully geared to a 40 
minute period. This time-span was deemed practical after 
consultation with high school teachers and counsellors. 

The administration of the test battery for 
standardization purposes took place between February 22, 
Roorang March 15, 1965. 

Information as to the exact content of the four tests 


found in the Stanford High School Battery, which concern us 
at present, may be obtained by consulting Appendix D. 
Preliminary Statement of Research 
Design 

The present research makes use of both the NSQ and 
the Stanford High School Battery in attempting to answer 
the problems and hypotheses stated at the end of Chapter l. 
Both tests are administered to a sample of 200 high 
school students in the Province of Alberta, Canada. The 


results on the tests are then compared by various statistical 
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analyses to yield the required information. 

This type of ex-post-facto research is an invaluable 
fore-runner to other more sophisticated and specific 
researches. Although it leaves questions of direction 
and causality relatively untouched, ex-post-facto 
research is invaluable in determining if relationships 


between variables actually do exist. 
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CHAPTER 3 


Ponoka Pilot’ Study 


Problems and Hypotheses 

hn “970 he writer ‘carried: out a ‘prot study to 
the main research to be dealt with in this thesis. The 
main problem and hypothesis of the pilot study was to 
determine if there was a relationship between neuroticism 
and scholastic success. In other words, are students who 
are very successful in school more neurotic than students 


who are not as successful? 


Method 

As is the case in the present research, Cattell and 
Schéier's Newroticism Scale Questionnaire was ‘used “to 
measure degree of neurotic tendencies existing in the student 
sample. Unlike the present study, no objective achievement 
criterion, in the form of standardized achievement tests, 
was used to ascertain academic attainment. Rather, high 
achievers were separated from other students by the fact 
that their final grade average from the preceeding year 
was between 80% and 100%. This average encompassed final 
grades in English, mathematics, science, and social studies. 

The tested sample consisted of 30 Grade XI students 
attending high school at the Ponoka Composite High School 


in Ponoka, Alberta. These 30 students were selected 
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. randomly from a total population of 80 Grade XI students 
who had the common past experience of attending both 
junior and senior high schools in Ponoka. Of the 30 
students finally selected, 11 were boys and 19 were girls. 
On the basis of the achievement criterion used, seven of 
the 30 students were categorized as high achievers. 
Atier whe Neo questionnaires. had been. scored, in 
accordance with the carefully formulated instructions in 
the NSQ Handbook, the scores of the seven high achievers 
On seachvor the four, NsO subcomponents as, well.as ther 
score on total neurotic level, were compared with the 
corresponding scores of the other 23 students by means 


of analyses of variance, with two groups. 


ResuresnangsSrier, Discussion 

In comparison with the rest of the sample, the high 
achievers were Significantly higher in tender-mindedness 
(I), submissiveness (E), and total neurotic level (at the 
5% level of significance). 

The relationship between achievement and submissiveness 
shown here might be seen as comparable to that found by 
Butcher et. al. (1963) and Cattell, Sealy, and Sweney 
(1966). A discrepancy exists between these researches 
and the. results of the pilot study concerning the direction 
Or the relationship on the 1 variable, -Finally, the general 
finding that overall neurotic level is associated with 


high achievement supports the work of Lynn (1956, 1969) and 
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Furneaux (1956), and as such stands at odds, at le@st on 
the suriace, with the majority of ‘the literature in #the 
area of neuroticism and academic attainment. 

From the results of the pilot study, it seems that 
for successful Alberta high school students in the town of 
Ponoka, high achievement is associated with neuroticism. 
Unfortunately, the pilot study does not provide any 
information as to the exact nature of this relationship 
(i.e. whether it is linear, curvilinear etc.). In view 
of the many problems mentioned at the end of Chapter l, 
it is plain that many guestions are left unanswered by 
this relatively simplistic research design and statistical 
analysis employed by the pilot study. However, it is 
extremely interesting to note that the study, which was 
concerned solely with high achievers, supported the 
fonarnigoot suynn (1959), Furneaux (1956; 1962), and: Kelvin 
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CHAPTER 4 


The Ponoka - -M.E. Lazerte Study 


Hypotheses and Complete Design 
otatement 


The specific hypotheses with which the present 
research is concerned are once again: 

1. For a Canadian sample of high school students, 
is neuroticism negatively related to school attainment? 

2. is the relationship between neuroticism and 
academic attainment for this sample non-linear? 

3. Ave there any sex, rural-urban or matriculation 
~- non-matriculation differences in the nature of any 
relationship which might be shown to exist. 

4. Is there a specific pattern of neuroticism 
(.e,500, M6UrOtic qssociated, NSO, personalley dimensions) 
which more clearly defines the relationship between 
academic attainment and overall neurotic level. 

To test these hypotheses, Cattell and Scheier's 
Neuroticism Scale Questionnaire and the science part A, 
mathematics part A, English, and social studies tests found 
in the Stantord Achievement Test - High: School Battery Form 
W (Gardener et. al., 1965) were administered to a sample of 
200 high school students (Grade XI) attending the rural 
Ponoka Composite High School located in Ponoka, Alberta; 


and the urban M.E. Lazerte Composite High School situated 
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in the city of Edmonton, Alberta. Of the 200, 144 students 


were from Ponoka and 56 were from Edmonton; 102 were boys 
and 98 were girls. 

The Ponoka sample consisted of students enrolled in 
one of five social science classes (two psychology, one 
sociology, one social studies, and one English) which were 
used for the testing purposes. Since the total time 
required for the testing was roughly 180 minutes or three 
hours (exactly 40 minutes for each of the four Stanford 
Weewes wand sapprOxinately “ten minutes for ‘chewNso) “the 
testing sessions for each of the five classes took up two 
eighty-minute periods and part of another period. 

At the Lazerte school, two social science classes 
were tested (one social studies and one sociology). The 
testing for the social studies class comprised two eighty- 
Minute periods and part of another, while the testing for 
the sociology class took up four eighty-minute periods 
and part of another. 

All the classes tested in both schools were selected 
at random from the total number of social science classes 
available. The small number of the urban sample in 
comparison with that of the rural sample was the result of 
the administrative policies of the schools involved. 

The use of the Stanford High School Battery as a 
measure of academic attainment in the present research, as 


contrasted with the use of school performance records in 
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the earlier pilot study, was a decision based on the 
desire that attainment should be measured in an unbiased, 
objective fashion which would be fair to each of several 
eclassesrand £6 each of the individuals involved. Individual 
differences in teacher evaluation were thus removed as 
factors affecting the results. 

A certain amount of discrepancy existed between the 
two high schools regarding the content of the social science 
courses, Since the exact content of each Grade XI social 
science course in the Province of Alberta is left to the 
discretion of individual instructors. None the less, common 
knowledge of a particular nature is demanded of all students 
in the Province, since all students are required to write 
the same Grade IX and Grade XII departmental examinations 
which constitute a portion of the final grade awarded to 
each student at the end of those years. Further, although 
the exact content of the courses might differ from school 
HOmecuiool, 1Orf Lrom instructor. to) instructor, ithe ‘course 
contents are required to be of a particular level of 
difficulty and to assume a certain similar amount of know- 
ledge on the part of the student according to his or her 
grade level. With this in mind, it seems fair to assume 
that no student was disadvantaged in his performance on 
the Stanford tests by content differences, since these 
tests are not geared to any particular Canadian high 
school content, but rather, offer a measure of a general 


level of knowledge at a particular level of education. 
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Test Administration and Statistical 
Analyses 


Great care was taken by the writer in administrating 
the NSQ and Stanford tests. Individual teachers were not 
aware of the nature of the tests so that it was impossible 
for) them sto skewethe iresults dmeany way. A written 
presentation of purpose, instruction, and suggestion was 
prepared and read by the writer to each of the classes. 

In this manner, differences in administration from session 
to session were minimized. (Of course, where questions 
were asked, they were answered; but this was in the form 
On Ciariti cation rather than further instruction.) The 
instructions and suggestions given followed those laid 
down by Gardner et. al. in the Stanford Achievement Test - 
Pioeoci00! Battery; Manuel, and, by Cattell and Scheiecr in 
the Neuroticism Scale Questionnaire Handbook. In the case 
Of che NSO, the nature: of the test instrument as a measure 
of neuroticism was not disclosed nor was the test referred 
to as a "neurosis" questionnaire. 

All tests were collected and marked by the writer 
with the aid of appropriate scoring keys. The analysis of 
the data collected in this fashion was performed by the 
implementation of three computer programs developed by the 
University of Alberta Division of Educational Research 
Services. Two analyses of variance programs and one factor 
analysis program were utilized. Since the testing itself 


involved more than one session, 28 of the 200 students 
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48. 
involved did not complete the entire battery of tests. 
However, in doing the analyses, the entire sample was 
utilized with group means being substituted for missing 
scores in the 28 cases. 

Preliminary) Statement of Findings 
and Conclusions 

The first information which was of interest is 
tabulated in Table 5 and consists of a matrix of Pearson 
correlations between all but two of the variables on which 
scores were obtained. (Note that total neurotic level 
and total achievement are not included since these two 
variables are composites of the subvariables which are 
included.) 

All four of the achievement subtests are seen to 
correlate quite highly with each other (1% level of 
Significance). Of egual interest to the intercorrelations 
between the achievement subtests, are the significant 
positive and negative correlations shown between the 
achievement subtests and the NSQ personality variables - 
i.e. between English and tendermindedness (positive) at 
the 1% level of significance; and between science and 
submissiveness (negative) also at the 1% level of signifi- 
cance. Finally, significant positive relationships are 
seen between the three NSQ personality variables of 
submissiveness, tender-mindedness, and anxiety (tender- 
mindedness and submissiveness at the 1% level of signifi- 


cance; tender-mindedness and anxiety, and submissiveness 
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50, 
-and anxiety at the 5% level of significance). 
The results,o£ the factor.analysis carried, out on 


the Pearson Correlations are found in Table 6 below. 


Table 6 


Results of Factor Analysis 


Factor L Paccor 2 
English 70 43 
Mathematics 79 04 
Social Studies 83 08 
Science 84 IZ 
Tender-~mindedness Ou vay) 
Depressiveness 06 06 
Submissiveness ol 66 
Anxiety = 19 47 
(n = 200) 


Bactor lois high Jon. ald. schoolysubjects, and seems. to 
be a general achievement factor. Factor 2 groups the three 
NSQ components of tender-mindedness, submissiveness, and 
anxiety with English achievement. 

In order to clarify the relationships shown from the 


Pearson correlations between the Stanford achievement tests 
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Sl. 
and the NSQ variables, and to check these relationships for 
curvilinearity; the sample of 200 students was broken down 
into seven groups for each of the NSQ variables and for 
total neurotic level (the composite test score) on the 
basis of scores on,each of the NSQ variables. One-way 
analyses of variance were then carried out using the 
scores on each of the four achievement subtests, as well 
as a total composite score of achievement, in turn. In 
this manner, a total of 25 analyses were carried out - five 
for each set of arbitrary divisions according to the five 
NoOwscores (1, By, sanxiety end ctotalineuromicnlevel):. 

Of these 25 analyses, only two reported any significant 
relationships. These were found between tender-mindedness 
and English achievement, and submissiveness and English 
achievement (See Tables 7 and 8). 

On the basis of trend analysis of the group means 
(i.e. the means of each of the seven arbitrary groups on 
which the analyses of variance were carried out), the 
relationship between tender-mindedness and English is seen 
to be primarily a positive linear one, while the relationship 
between submissiveness and English is a curvilinear one 
with both high and low English achievement being associated 
with submissiveness. No relationship between neuroticism 
(total neurotic level) and achievement (total, overall 
achievement) was evident from these analyses. 


In order to determine if any relationships exist 
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between any of the variables for particular subgroups 
within the total sample, the next stage in the analysis 
of the data collected from the.200 high school students, 
consisted of dividing the total sample according to sex, 
rural-urban, and matriculation - non-matriculation 
differences, and carrying out the same series of one-way 
analyses of variance described in the preceeding 
paragraphs for each of the six subgroups formed in this 
way - i.e. males, females, urban students, rural 
students, matriculation students, and non-matriculation 
students. The significant results of these analyses 

are tabulated in Table 9 under each of the six subgroups. 
The nature of the significant relationships is based on 
trend analyses of the means of the seven groups on which 
each analysis of variance was carried out. The description 
of the curve is limited to the one adjective which best 
describes it. 

Most of the relationships listed in Table 9 are very 
specific and as such have little (except in some instances) 
effect on the results of the one-way analyses of variance 
which employed the entire sample. The interesting finding 
here is that in none of the subgroups was neuroticism 
related to achievement in any fashion. 

Finally, Mtine Gata, collectedetrom the 2090) high school 
students was subjected to a series of two-way analyses of 


variance in an attempt to determine the effect of sex, 
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56: 
rural-urban, and matriculation - non-matriculation 
differences on the personality variables measured by the 
NSQ, and on the various kinds of achievement measured 
by the Stanford High School Battery. 

The significant differences between the sexes found 


as a result of these analyses are tabulated in Table 10. 


sesATeue 8y} UF TOJOVF ToSyIO oy} seM (SSOoUSTETJIP ueqan-[Teanz *o*T) uoTReOOY Jo edky y 


re a eee 


2T seTeu uey} Teybty sepeucoy TOeAST OTJOANSN TeAO] 
ST SeTew ueyi reybty soTeweg Sssousatsstuqns 
eT seTeu ueyy reybty seTeucoy SsoupepuTU-ZzoOpuey 
ae SeTevey ueyR Asyhty seTew ZUSUSASTYOY Te.O], 

Ud AS TYOY 
£T soTewey ueyui rzsyhty seTtew setpnis [Tetoos 
oT SeTeuey ueyqi Aeybty seTew ZUSUSASTYOW eodUEeTOS 


Se eae 


SOULDSTITULTS JO TeaeqT butput gq STGetrzean 


EE Eee 


(00% = U) 
xSSOUSTeTTTG Xeg CA paebosy uZIM ooUeTIAeA 
JO sosATeuy AeM-OM, FO sqz[TNsey yueotztusts 


OT STAPL 


ye 


The significant differences found between matriculation 
(a program geared to develop students for university training) 
and non-matriculation students on the NSQ and Stanford 


Variables are tabulated in Table ll. 


Pablenli 


Significant Results of Two-way Analyses of Variance with Regard 
to Matriculation - Non-Matriculation Differences* 
(n = 200) 


Variable Finding Level of Significance 


English Achievement Matriculation group 


higher 1% 
Mathematics Matriculation group 
Achievement higher 13 


Science Achievement Matriculation group 


higher 1% 
Social Studies Matriculation group 
Achievement higher 13 
Total Achievement Matriculation group 

higher 13% 
Tender-Mindedness Matriculation group 

higher 1% 


Peer yvoerore LOcati Oise (a,c. ucutal—urbannditlerences) was the 
otter factor in ‘the analyses. 


Only one significant discrepancy evolved from the 


two-way analyses with regard to differences between rural 
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and urban students. This was the finding that rural 
students scored, on the average, higher on the Stanford 
social studies subtest than did their urban counterparts 
(5% level of significance). 

A final significant result from the two-way analyses 
of variance was that there was an interaction effect 
between rural-urban and matriculation - non-matriculation 
differences as they affect social studies achievement 
(5% level of significance). 

With regard to the four hypotheses which the present 
study was designed to test, the following conclusions can 
be drawn from the findings: 

1. Neuroticism is not related in any way to overall 
academic attainment for a sample of Canadian high school 
students. 

2. Since no relationship was found, it is not 
possible to speak of it as being linear or curvilinear. 

ay Although sex, rural-urban, and matriculation - 
non-matriculation differences exist with regard to scores 
On specific NeQ variables or Stanford achievement tests, 
and although specific variable relationships vary according 
to these differences; neuroticism is not related to academic 
attainment for any of the subgroups formed on the basis of 
these differences. 

4, No relationships were shown to exist between any 


of the neurotic (NSO) sub-variables and overall academic 
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attainment. Evidently no pattern of NSQ sub-Variable 
scores typifies overall academic attainment as measured 
by the Stanford tests. 

While generally speaking, no findings pointed to a 
relationship between overall academic attainment and 
any Of the NSO varteables, Vincluding total neurotic level; 
some interesting relationships were shown to exist between 
Bpechite schievyement tests and particularyNsO variables’ — 
the most important of these being the relationships between 
submissiveness and English attainment, and tender-mindedness 


and English attainment. 
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Discussion of Results 


Pearson Corre lations’ 

The relatively high correlations amongst all the 
achievement subtests shown in Table 5 are not surprising; 
and indeed, findings of a similar nature are common in the 
literature, Since verbal factors cf intelligence correlate 
highly with most tests found in achievement batteries. The 
correlation between English achievement and tender-mindedness 
(significant at the 1% level of significance) is certainly of 
great interest, and has also been specified by the one-way 
analysis of variance using the entire sample. On the other 
hand, the finding from the Pearson correlations that science 
achievement is negatively related to submissiveness at the 1% 
level of significance has not been borne out by the analysis 
of variance. Although the same general trend is noticeable 
from the analyses of variance, the relationship between the 
variables is not significant to the extent that the Pearson 
correlation implies. 

The correlations between the NSQ variables shown in 
Table 5 are generally of the same order as those reported by 
Cattell and Scheier in Table 3 with two noteable exceptions - 
these being that tender-mindedness and submissiveness 
correlate quite highly, and that tender-mindedness and 


depressiveness show a slightly negative correlation, both 
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Ge’. 
on the bases of the present findings. It would seem that 
tender-mindedness and submissiveness tend to be found 
together amongst Canadian high school students while they 
do not tend to co-exist to the same extent amongst the 
sample of normal, American adults wpon which Cattell and 
Scheier (1961b) base their conclusions. Similarly, 
depressiveness and tender-mindedness show a slightly 
different relationship with respect to each respective 
sample. Difference in age (experience) and culture (values, 
beliefs, and customs) thus present themselves as the most 
likely sources of the discrepancies between the present 
study and the data of Cattell and Scheier. Many potentially 
feasible explanations revolving around philosophical 
constructs of the Canadian or the American personality might 
be postulated here, but to do so on the basis of this 
single shred of evidence is certainly over-reaching the 


findings of the present study. 


Factor Analysis 
The factor analysis of the Pearson correlations, found 
in Table 6, gives a good summary picture of the findings. 
From this analysis it is seen that none of the NSQ variables 
are significantly loaded on Factor 1 which seems,to,be;a 
general achievement factor. Evidently no significant relation- 
ship exists between neuroticism and overall academic attainment. 
Factor 2, however, tells us that although total neurotic 


level may be divorced from total achievement level, English 
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achievement is certainly related to at least three of the 
NSQ subvariables - anxiety, submissiveness, and tender- 
mindedness. At this stage, it is very difficult to label 
EaActone. Ore, 1stonut Ticorene Nature OL this’ tactor is 
provided by the interpretation of the one-way analyses of 
variance using the entire sample of 200 students. 

One-Way Analyses of Variance 
(n = 200) 

The results of the one-way analyses of variance done 
with the total sample seems to verify the existence of the 
second factor reported by the factor analysis. It will be 
recalled from Tables’ 7° and 8, that the significant relation- 
ships found by these analyses were between English achievement 
and tender-mindedness, and English achievement and submissive- 
ness - the former being shown as primarily positive and 
linear on the basis of trend analysis, while the latter 
was seen’ to ‘be curvilinear with both high“and “low English 
achievement being associated with submissiveness. The non- 
eae form of this latter relationship explains why it is not 
evident from the Pearson correlation between English achieve- 
ment and submissiveness. 

Before attempting to postulate plausible reasons and 
explanations for the existence of these relationships it 
would be advisable to look more closely at what Cattell and 
Scheier mean by tender-mindedness and by submissiveness. 


The person or group with a high score on the tender- 
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mindedness component is sensitive and fastidious in 
the sense that women typically are, as contrasted 
with men. In fact this dimension has occasionally 
Deer called Ltemininicy (-— Vs. - Masculinity, but 
actually it is only one aspect of masculinity - 
femininity and should not be used alone to establish 
femininity or homosexuality in the male. The I + 
person tends to be sentimental, kindly, sometimes 
artistically and otherwise "cultured", often somewhat 
affected, and imaginative, even to the point of being 
fancisul. 9 By contrast, the -low-score, or J.—.person 
might be described as unfeeling, a "Philistine" often 
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brusque in manner. He tends to lack artistic interest 
and sensitivity, inclining to be a practical no-nonsense 


type, tough, hard, and responsible. 


A certain "softness" characterizes the high score 


(I+) person showing as kindness, gentleness, and 
helplessness. He is often attention-seeking in 
purpose, obvious help-seeking devices. By contrast, 


the low-score person is hard and rugged, self-reliant, 


independent-minded, responsible, and poised. 

Even when tender-minded persons do act on their 
own behalf, they do so on the basis of sensitive 
intultaon Which 12S O©ten idealistic and impractical 
(for example, they are careless as regards material 
things). By contrast, the tough-minded person is 
practical, even shrewd basing his actions on an 
Opyective, Logical; and “realistic” evaluation of 
the evidence rather than on his feelings. 

Piveercis On Tes’ CoOntripution. co “neuroLtLicism” 
this is thought to arise because of the tendency 
of the tender-minded individual to favor unrealistic 
emotional goals, and to have a greater capacity for 
emotional suffering (Handbook for the NSQ, p. 23). 


In terms of etiology, Cattell and Scheier view a 


person's position on this dimension as largely a product of 


his 


earlier environment. The present hypothesis regarding 


being, that it represents over-protection and sheltering 


from the realrties Of Tife, “often by an unrealistic, 


indulgent home education which lacks consistent discipline 


in emotional education. 


I 


Cattell (1957) says that there is a sense in which the 


I+ person with his culturally cushioned background has a 


general belief that the world is a much more benign and 
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restful place than the harric (I-) individual assumes it to 
be. His Rousseauian beliefs about the natural goodness of 
man, the lack of necessity for punishment, the objection- 
ableness of government coercion; follow logically from a 
childhood protected by a veneer of civilization which has 
never, in his experience, startled him by breaking through. 
(It is this side of the I dimension which makes it quite 
akin to Fergusion's (1941) personality factor of religionism. ) 
The harric individual, on the other hand, although less 
comfortable to be with, is also more dependable in the sense 
that he feels less entitled to follow his whims, and is more 
prepared to accept and cope with the reality of an entractable 
world. 

Woth sthisc wsntormation from Cattell and, Scheier, it is 
quite tempting at first glance, to explain the positive 
linear relationship found between English achievement and 
tender-mindedness for the sample of Grade 11 Alberta high 
school students, by drawing stereo-typed implications about 
the artistic temperaments of great writers throughout history. 
Many of these individuals were popularly characterized by 
the same neurotic-like sensitivity which characterizes the 
intuitive, delicately imaginative, tender-minded person. 

Although offering an hypothesis which may have some 
validity, such a suggestion really has little value since no 
carefully documented research into the personality make-ups 
of great writers has been carried out. Further, the sample 


of students tested by the Stanford English subtest was not 
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being tested on creative writing ability; but rather on 
grammatical exactness, sentence construction, and paragraph 
organization. The last two of these testing criteria 
certainly have something to do with creative writing ability; 
but just how much is not known. It seems that although the 
suggestion that artistic talent and tender-mindedness seem to 
coincide may have certain merit, it is not possible to 
establish such a connection on the basis of existing inform- 
ation. | 

A more viable explanation of the relationship between 
I and English achievement might be found in a consideration 
of the interests of the I+ as contrasted with the I- 
individual. The artistic interests of the tender-minded 
individual would no doubt manifest themselves in a penchant 
for reading which would cater to his somewhat affected, 
fanciful imagination. While the harder, more rugged I- 
individual is engaged in athletics and various kinds of 
physical activity in general, the I+ individual is escaping 
the hard, practical realities of life through a novel or 
short’ story. *A- good ability to spell, capitalize, punctuate, 
and to construct sentences and paragraphs would be a natural 
by-product of this activity simply because of exposure to, 
and familiarity with the English language. This would 
explain why no similar relationships were found to exist 
between tender-mindedness and achievement in other subject 
areas. In science, mathematics, and social studies, exacting 


factual knowledge was tested. The advantages of extra- 
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curricular reading do not lend themselves so readily to this 


type of knowledge. Further, if reading were to be of value 
here, it would have to be of a specific, confined, reality- 
based type which is not likely to attract the I+ personality. 

With the hope of shedding some light on the non-linear 
relationship found to exist between submissiveness and 
English achievement, Cattell and Scheier's exact conception 
of the personality dimension of submissiveness should be 
reviewed as was the procedure for tender-mindedness. 

The person with a high score on the NSQ component of 
submissiveness is obedient, complaisant, dependent - a milk- 
toast type who lacks the drive to win ("will power") and does 
not assert himself. (It should be understood that the 
direction of scoring components E and F is reversed between 
GhesaNc@@and U6 BEeTestayain the Lo PF higher scores on, these 
two components mean dominance and surgency. The meaning of 
the components is the same in NSQ and 16 PF; it is only the 
arbitrary scoring conventions which differ between them. 

If not excessive, these characteristics may be acceptable 

or even desirable, at least from the point of view of persons 
in authority and/or at the dominant side of the scale. 
Cattell and Scheier go on to say that the submissive person 
is meek, doesn't make trouble, modest, quiet, retiring, 
tactful, "not defensive", in general not demanding attention, 
ready to concede the centre of the stage to others rather 
than argue or clash with them, and sensitive to social 


approval or disapproval. In this sense, the submissive 
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person's behavior may appear quite considerate, kindly, 
and soft-hearted, probabiy mainly because he fears and 
avoids the clashes which would result from assertive- 
hostile behavior towards others. If there are unavoidable 
Contisets withrothers,iormanyotorm ofvsoclaladisapproval, 
he is profoundly upset. 

The person with a low score on this NSQ component is 
dominant, assertive, ascendant, aggressive, and competitive, 
even pugnacious. He tends to be domineering, unshakeable 
in his determination to have things his own way, vigorous, 
forceful, decisive, tough, and stern. He is independent 
minded, willful, stubborn, and self-assured often to the 
point of being boastful and haughty. He seeks attention 
but is relatively insensitive to social approval or 
Gisapproval of his behavior. 

The Factor E dimension appears to involve differences 
in the expression of hostility (rather than the amount, i.e. 
the presence vs. absence of hostility); the submissive pole 
is intropunitive (covert hostility against oneself) and the 
dominant pole is "extrapunitive” (hostility against others). 
Both poles are found to be associated with maladjustment - 
the submissive-intropunitive with neurosis, narcotic addiction 
etc., the dominant-extrapunitive with psychopathy. 

Cattell and Scheier agree that there is considerable 
hereditary fixing of this trait in a given individual, but 
enough scope for environmental modifiability so that 
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POSSibI 11 ty. 

With this information it seems fairly easy to speculate 
why those individuals in the sample of 200 who tended towards 
the submissive pole on this dimension achieved well in 
English. A strong need for social approval along with a 
desire to avoid conflict and an open disposition ready to 
accept rather than refute, would readily manifest itself 
in a strong learning motivation which would conceivably 
lead to higher scholastic attainment. But why did the 
submissive group only achieve significantly higher on 
the English subtest, and not on any of the others? Indeed, 
Cattell and Butcher (1968) in their analysis of the Illinois 
data collected by Butcher, Ainsworth, and Nesbitt (1963) 
LOundsthatzsubmissiveness (Eazsasymeasured by the HSPO; sEt 
as measured by the NSQ) was a Significant factor relating 
to school achievement as a whole. Apparently the relation- 
ship of submissiveness to English achievement alone is a 
characteristic distinct to the Canadian high school sample. 

Recalling the differences between the present study and 
that of Butcher et. al., with regard to age and level of 
learning, it might be possible that the important role of 
submissiveness as a factor in overall scholastic attainment 
might lessen as education advances to a level where strength 
of conviction, competitiveness, and independent, original 
thinking become more important in determining scholastic 
success. Perhaps also, Canadian schools differ from American 


schools in their authoritarian demands upon the student. 
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Even though testing instruments are fairly constant for the 
present study and the Illinois study, the conditions under 
which children learn, and the type of student able to flourish 
and to digest information under differing conditions, may vary 
with respect to each separate sample. 

Granted that differences in level of education and 
culture may account for a lessening of the impact of 
submissiveness upon achievement in the case of Canadian high 
school students, this still does not explain why English 
achievement does not experience this general effect. 

Here again, aS was the case with tender-mindedness, 
the writer posits that this personality factor determines 
to a large extent the habits and interests of an individual. 
In this manner, the quiet, retiring nature of the submissive 
person, coupled with an aversion for the vigorous, competitive 
life around him draws him into a vicarious pursuit of life 
by reading. He can read and phantisize freely without fear 
of social disapproval. The remainder of the argument runs 
along lines similar to those utilized in explaining the 
connection between English achievement and tender-mindedness; 
the familiarity of and exposure to the written language being 
Seen, as the causal links. With this kind Of “interpretation, 
the second factor divulged by the factor analysis carried out 
on the Pearson correlations might now be viewed as a kind of 
Sactalwpassivity Laccor. 

If this argument holds up for the submissive individual, 


how can the relationship between high school English achieve- 


} 
ie 
r “a A ved 


j Pap ; p 
stata AO E ins R ‘ect wy: 


3 eas 


ic wh . TD) aly ve ; 
D- il 4 Mey 
me > A 
OA SRPOOL FO 


SYS AITO 2ALl BIO Ss: 
att ey ae " a ee 
> t i 4 — 
‘ ig > 4 : : ka, of , 
ba ad _—> e >. 
hey “ra renwer o a as - pte 
\ ae cea eon a 
q me, ! a 


bd 


Pe - 
~s 


‘PP eseyV vay Pa ert PFE Arete ner a ie hn a) Zz ; oir +e ty les 
a f ai ie i att w ‘ P tS i sti a me a! inks ; = aa nis ub " ee oi , 


a } 


Pte } ital Pi lait ; : ee 
SORT ne nay eg Ho is 138 abil 
PE ate ee me eee ae 
2) ” uh : : * f 
ie trate 1] ” 
* oo Aaa Tr o * 1 ’ 
bite }.. 7 OS '¢ here: +40) 2 ( ae a 7 i ; 4 a ee 
’ j Lo ‘ LP y re ; 
a i ae! a 5 ; 7 Mt i : a mi aa Sees; Lo 
‘J ” nm ; ' i - he 4 ov 7 
# Fi oc “i qpata ‘ea? ¥e , roo 
4 ait) f | . \ \ + 7 
Se vf. ee » on iT. fy 
{ . Wi 3 &y sey ey oad as dieiadie 
& Aine Pa 
ei Me Likhigqne Sod sae 
P rib if i 
v Cae rey : 4? . re pi ablie 
oy Stover ia Kise erie BAnd 
7 ) 


» ia lah te th 


. ie Rn oe re oe oe Te 
rest bebndom- Lenbee st asa 


Me en | 
: ip 7 7 
ha - . 
4 Ue it.s | © y 
‘ -_ 7 * e f : a iy 
Uieeoiry Pare ae aA yb Gael D ‘ : y 
Tl ‘a iY a 2 = 
\ ie A ore ag al . mt all om, ae } yictn® Pe rl ~ 2 *¥ marr > 
02 ne AW = sD OT Ose e VO. 1S f , A 
i . ie - ~ se iY 


fo DF 


a i 


~Laabivitnd na Pe eke ata t 


i q f tens vee 
t ; UR iN 1 ay r i ‘ i ee on 
” ta: ee ee ee eee Ain 3 : 
view hive eset So ek ter pnts pit 
} \ iv r , 4 ' a iN 
: ; ‘ bli e we ats a M ; aT. ie 
LD Cp riToyz OF ay Mis a oF fi* mh =a V oy; 2 Ww 6 oh 

ir ; , J FenI 0 = i] 


, Mi 7 : 5 ire La’ 
COE CREO Cu in prea ee 
sa! cS is J 4 * de ee - hop) a 
StL, WO PIVOT Bol sony’ se oc ah mre 


i as } \, 5 
Mf aa f 4. i ¥ pale - 
: L Side hu Y40G% ay. et entity 


> 


vi datas een bow ‘hi ‘ono A | 
patho dhe GL * pg ews od “ om nee f 
re. tht ane met ee es Hh 
at aint segs fest” ¢ me “Bi . 
Nand vii 


ie ey aN. Be é 


fe 


ae " is ete ; ciDedat 1 the 


“yo 
3 4 


ment and the lower end of the submissive dimension (dominance) 
be explained? In attempting to explain the discrepancy between 
the present study and the Illinois study with regard to the 
importance of submissiveness in determining scholastic 
attainment, it was suggested that Canadian high schools 

might well be less authoritarian and more open to independent 
Ghinkingd Cham American juntor hnrghe schools. *"Li+thzis*nords up, 
the assertive, forceful, decisive,’ even stubborn convictions 
of the dominant individual would be less of a detriment in 
the Canadian than in the American system, and could even be 
viewed as an asset. More precisely, if the stubborn 
Orientations of this type of individual are not viewed as 
disadvantageous, it leaves an open field for the advantages 
inherent in a competitive, aggressive nature. 

If one returns to Table 5 (the Pearson correlation 
matrix) it can be seen that indeed E- (in this case dominance) 
correlates negatively with mathematics, social studies, and 
science (the last of these being significant at the 1% level). 
The only relationship between submissiveness and any of the 
Stanford subtests which is not negative on the basis of 
Pearson correlations is that between submissiveness and 
English; and this is explained by the curvilinear nature of 
the relationship. These observations would seem to lend a 
certain amount of validity to the above speculations concerning 


the role of submissiveness in the Canadian high school system. 
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One Way Analyses of Variance 
on Sub-Samples 


The one-way analyses of variance which were carried out 
on the sub-samples (i.e. males, females, urban students, 
rural students, matriculation students, and non-matriculation 
students) were performed in order to ascertain whether or not 
the relationship between neuroticism and overall academic 
attainment observed to exist from the one-way analyses of 
variance using the total sample (in this case there was no 
Significant relationship), held for each of the sub-groups 
within the total sample. As a result of the findings of 
these analyses, it was possible to state with respect to the 
third specific hypothesis of the study, that neuroticism was 
not related to academic attainment for any of the sex, rural- 
urban, or matriculation - non-matriculation sub-groups. 

Many of the relationships tabulated in Table 9 are 
very difficult to interpret. Indeed, those relationships 
which are primarily cubic or quartic on the basis of trend 
analysis would be very tedious to decipher, and in fact 
would not add much to an understanding of the hypotheses 
with which this study is primarily concerned. 

It is possible, however, to gain a better insight into 
the sources of those relationships shown to exist from the 
Pearson correlations (Table 5), and the total sample, one-way 
analyses of variance (Tables 7 and 8) from some of the 


quadratic and linear relationaships shown in Table 9. In 
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this manner, the positive linear relationship between English 
and tender-mindedness (Table 7) for the total sample, is seen 
to be largely the product of the relationship between these 
two variables for the male sub-groups within the total 
sample. If the interpretations made in the last section 
concerning social passivity and reading interest have any 
validity, one would expect that males would contribute more 
heavily to the observed relationship between English and 
tender-mindedness than females would. Since females are 
generally more submissive and tender-minded than males, 
it follows that as a group they would tend to read more and 
would in this manner commonly enjoy the advantages to English 
chievement inherent in this past-time. It is the male 
sample which would show greater differences with respect to 
passive orientation and reading behavior. Thus it is not 
surprising that maies should be distinguished from each 
other in terms of a general relationship between English 
and tender-mindedness, to a greater extent than females. 
The curvilinear relationship between submissiveness 
and English achievement shown in Table 8 is seen, from Table 
9, to be largely the result of similar relationships existing 
in the female and rural sub-groups. From this it would seem 
that the submissiveness-dominance dimension plays a greater 
Part in determining scholastic:successyat thesnuralslevelmathan 
at the urban level. While this may appear difficult to 
explain; ithe writerofeels that it)is a result of: the make-up 


of the student population at Ponoka. 
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About one-half of the students attending the Ponoka 
Composite High School live in the rural town of Ponoka or 
in its very immediate vicinity. The other half are bussed 
tO the high school Erom throughout. the Ponoka County. The 
net result in terms of social relationships, is that the 
town students form a strong, dominant in-group within the 
school structure. The more socially submissive county 
students either align themselves with this major in-group 
or form small isolated groups of their own. In this manner, 
the submissiveness-dominance dichotomy evident with regard 
to scholastic success seems to be largely a product of the 
social structure of the student population. 

The above argument coupled with the arguments already 
stated in explaining the one-way analyses of variance using 
the total sample, seems to explain the curvilinear relation- 
ship between English achievement and submissiveness for the 
rural portion of the sample. However, the fact that females 
should show this relationship between English achievement 
and Submussiveness, ana that.males ‘should! not, is, still 
unexplained. Recourse to the computer output showed that 
a curvilinear relationship between submissiveness and English 
achievement for males does exist at the 7% level of 
significance. The arguments given to explain this relation- 
ship in the previous section are now seen as applicable to 
both the male and female sub-groups. 

A final relationship from Table 9 which should be 


mentioned is the negative linear relationship between science 
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sub-group. The source of the negative Pearson correlation 
between these two wariables at the 12 level of significance 
is now obvious. Science has already been viewed as 2 subject 
not as likely to benefit from social passivity (in terms of 


interests) as English. 


Two-Way Analyses of Variance 

The series of two-way analyses of variance wes an 
attempt to determine the effects of sex, rural-urban, and 
matriculation - non-matriculation differences on the 
personality variables measured by the NSQ end on the various 


kinds of achievement measured by the Stanford High School 


Battery. 


Looking first at the results tabulated in Table 16, the 
finding that males in the Canadian high school sammle score 
more highly than females on total achievement is somewhat 


surprising in view of the almost unanimous consensus of many 


ad 


previous studies to the contrary (e.¢. Northby, 1958) While 
true that when batteries of achievement tests are used to 
evaluate school performance the differences are less marked 


than when scheol performance records are used, it is very 
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deea net aeem to be one of gross sampling inefficiency. 


Further, ainee no differences, with the exception of a 
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difference on social studies achievement which wiil be 
discussed later, were found between the rural and urban 
segments of the total sample on any of the achievement tests 
or on total achievement level, a town-country dichotomy does 
not aid us in making an interpretation. 

While the superiority of males and females on total 
achievement seems at odds with existing research, the marked 
superiority of the male students in science and social 
studies fits in well with most of the data collected in the 
area of sex and scholastic achievement (see Terman and Tyler, 
1954 for a summary of these studies). Although earlier 
studies agree that even on standardized achievement tests, 
what differences there are tend to favor girls, such studies 
have also shown that boys score higher on some subtests. 
Girls typically excel in’ English; spelling, writing and art; 
boys in arthimetical reasoning, history, geography, and 
science. 

With this knowledge, it is possible to postulate that 
perhaps the reason for the overall superiority of boys on 
total achievement (the sum total of the four subtests) is 
that three of the four subtests used in the present study 
are ones on which boys have been shown to typically excel 
in. Indeed, the general trend in the mathematics subtest 
was also strongly in favor of the males and was just short 
of being significant. The only one of the subtests which 
showed a tendency for female superiority was English, but 


this result was also not significant. The relationships 
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found between sex and achievement, when looked at in this way, 
can now be seen to be in general agreement with most of the 
research findings from past studies. 
The differences between males and females with regard 
to the Cattell personality variables measured’ by the NSQ 
(seeoTable’10) also-£it in*nicely with’what information’ already 
exists. The finding that women score significantly higher on 
total neurotic level than men do comes as no surprise since 
this has been a common finding using many inventories of 
BHeUunoOticism pele .guULbernreuterynilo33)iy Cintthercase ofvthe 
NSO, @ehespi cture 26Lneuroticismemust tbe buittlupeicom Sthe 
component scores, but the total neuroticism score is still 
the one figure wnich best gives the general probability of 
belongingness in the neurotic category as defined clinically. 
The significant relationships between submissiveness 
and femininity, and tender-mindedness and femininity are also 
collaborated by many researches (e.g. Cattell, 1957; Cattell 
and Eber, 1964). The source of these relationships can be 
seen readily by reviewing the respective personality profiles 
presented earlier of the tender-minded and the submissive 
individual. The societal stereotype of femininity with its 
emphasis on sensitivity, and sentimentality fits in nicely 
with the picture of the submissive or tender-minded person. 
It is consistent with preceeding results that females generally 
score higher on these two personality dimensions and that they 
also show a slight tendency to do better in terms of English 


achievement. 
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The significant differences found between maticulation 
and non-matriculation students on the NSQ and Stanford variables 
have been tabulated in Table 11. The significant differences 
between the matriculation and non-matriculation groups on 
each of the Stanford subtests and on total achievement level 
are of little interest since academic record is the main 
basis upon which students divide into these two groups. Once 
in the matriculation group, a more pronounced emphasis is 
placed upon science, mathematics, social studies, and English. 
Although non-matriculation students may take similar courses, 
the degree of difficulty and the level of competence desired 
are generally not so great. 

The very interesting result here is that matriculation 
and non-matriculation students in this sample seem to be 
differentiated from each other on the basis of the personality 
dimension of tender-mindedness. It is difficult to see why 
this should be the case, recalling from Table 7, that the 
only significant relationship between this dimension and any 
of the achievement subtests was that with English. Further, 
as contrasted with the common direction of all the relation- 
ships with submissiveness, the relationships of the achievement 
scores with tender-mindedness are of small number and have 
differing directions, some being positive and some negative. 

When attempting to explain the high positive relation- 
ship between English achievement and tender-mindedness it was 
suggested that the interestS of the tender-minded individual, 


as dictated and affected by his personality, lead to the 
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incorporation of reading as a significant factor in his life 
style. Since the other areas which were tested by the 
Stanford subtests did not benefit so much from a 
Familiarity with the form of the English language as did 
the English test, there was no reason why these would have 
been similarily affected. 

Yet, an ability to read well and to be able to make 
the cognitive connection between the written word and the 
Gdea Or (logic it conveys isvbasie.to all intellectual, 
academic study. The fact that the truly tender-minded 
person lacks the practical, realistic approach more typical 
of the I- personality, somewhat modifies this basic 
advantage in the areas of mathematics, science, and social 
studies; but does not mean that a good reading ability is 
not an asset in these areas as well. It simply means that 
other things besides reading ability are also necessary for 
success. Thus, it seems feasible to suggest that a 
certain level of tender-mindedness is necessary for success- 
ful scholastic standing - that a certain level of tender- 
mindedness separates the matriculation from the non-matricula- 
tion student. Once this level is reached and surpassed it 
Iay not be necessarily true that the higher the I score, 
the higher the achievement, although this type of positive 
linear relationship can be seen in English achievement. 

If this line of reasoning is at all correct, it would 
explain that while there is nothing approaching a significant 


relationship between tender-mindedness and mathematics, 
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science, or social studies; there is a differentiation between 
matriculation (which can very generally be conceived as being 
higher achievers, although the two terms are by no means 
synonymous) students and non-matriculation students on the 
basis of this dimension. 

It might also be true that given two individuals of 
equal academic ability, something about the more tender- 
minded person makes him choose a matriculation pattern while 
the other opts for a non-matriculation program. In this 
connection, the idealism, imagination, and fanciful nature 
of the tender-minded person might make him oblivious to his 
actual abilities. At any rate, it should be remembered 
that matriculation students are not always those with 
superior academic records. 

As already stated, only one significant discrepancy 
evolved from the two-way analyses with regard to differences 
between rural and urban students. This was the finding that 
rural students scored, on the average, higher on the Stanford 
social studies subtest than did their urban counterparts 
(5% level of significance). Because of curriculum differences, 
however, it is not thought that this discrepancy points to 
any basic underlying difference in the pattern of academic 
achievement between the two portions of the sample. 

As mentioned previously, each individual instructor 
at the Grade 11 level in the Province of Alberta has a 
certain modified freedom in choosing the subject matter 


which is to be taught in his courses. As a result of this 
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freedom many of the M.E. Lazerte students had been, at 

the time of the testing (towards the end of October), 
studying the basic doctrines, philosophies, and ideologies 
of communism, democracy, and fascism as part of their 
social studies course; while many of the Ponoka students 
had been involved in pursuing a study of American and 
Canadian history. When it is realized that a large number 
of the questions in the Stanford social studies subtest 
dealt with or alluded to aspects of United States history, 
the fact that the Ponoka students did better on this test is 
not surprising. Although the testing of the sample was 
done in sociology, psychology, and English periods as well 
as during social studies periods, almost all the students 
(certainly all the matriculation students) took social 
studies during some part of the school day. 

The failure to observe any differences on any of the 
Cattell dimensions measured by the: NSQjbetween rural and 
urban groups seems somewhat suprising given the number of 
myths and common sense notions surrounding city and country 
personalities. Cattell and Butcher (1968) report a slight 
discrepancy between rural and urban segments of the Illinois 
sample on the dimension of tender-mindedness - rural children 
tending to be less tender-minded than urban children. However, 
they too conclude that results of testing the rural sample 
pointed in very much the same direction as those reported 
for the urban sample. 


The final significant result from the two-way analyses 
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of variance was that an interaction effect was observed 
between rural-urban and matriculation - non-matriculation 
differences as they affect social studies achievement (5% 
level of significance). Rural maticulation students scored, 
on the average, much higher, than did any other segment of 

the total sample. This result would again seem to depend 

upon the fact that all Grade 11 students enrolled in the 
Ponoka Composite High School were being instructed in 
American history coupled with the already observed superiority 
of matriculation to non-matriculation students on all of the 


Stanford subtests. 


Implications for School System and Classroom 

From the analyses of the data collected from 200 Alberta 
high school students, it is clear that no relationship exists 
between neuroticism as measured by the NSQ and overall academic 
achievement as measured by the Stanford High School Battery. 
The two main factors coming out of the factor analysis of the 
data can now be respectively seen as a general achievement 
PaACtLOn. ana a SsOCclal passivity wactor which 1s ‘also loaded) on 
English achievement. The question which now needs to be 
considered is to what extent are these findings applicable 
to the school system and classroom? 

The overall finding that the personality variable of 
neuroticism is not related to academic attainment must mean 
that the other end of the neuroticism - stability dimension 


(i.e. stability) is also unrelated to academic attainment. 
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This conclusion stands at odds with the majority of the 
research done in the area of personality and academic 
achievement (i.e. that research which points to a relation- 
ship between stability and academic attainment). Possible 
explanations for this descrepancy will be discussed in the 
summary section of the present paper. 

The fact that the neuroticism - stability dimension 
is unrelated to academic attainment for the Alberta high 
school sample, might suggest that neurotic-type maladjustment 
has been commonly exaggerated as a block to successful 
academic performance or learning. The idea that the maladjust- 
ed child is scholastically disadvantaged may not be true (on 
the basis of the present findings) when neurotic maladjustment 
is considered. Indeed, the ability of most neurotics to 
function in society seems to back up this statement. No 
doubt degree of neuroticism has an affect upon individual 
happiness and freedom from emotional suffering, but this 
does not seem to carry over to learning as such. In much 
the same manner, the general belief that the stable child 
is a superior achiever is not supported. 

Petis thericeling of the-writer; sthat: factors’ of 
motivation, perserverence, and ambition, over-ride the 
effects of adjustment factors on academic performance. What 
the more neurotic individual loses in terms of maladjustment, 
he may gain in terms of obsessive organization, unrealistic 
drive, etc. It would seem that if learning were the sole 


concern of our school systems, that educational research should 
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concentrate more on motivation than on adjustment. However, 
the social well-being of the child is also a concern for 
educators and its contributing etiology may differ drastically 
from that responsible for learning behavior. 

Another important fact which does not seem to be fully 
understood by many researchers in this area, is the vast 
complexity of a classification such as "neuroticism". The 
neuroticism score on the Eyenck and Cattell questionnaires 
is really a mosaic, a mixture of essentially unrelated 
ingredients, each of which must be assessed if the mixture 
is to be understood thoroughly. There is an almost indefinite 
number of combinations of dimension scores which would give 
a specific neuroticism score, and each different combination 
implies a different etiological picture, a different pattern 
of determination and expression, a different diagnosis and 
prognosis, and finally, a different pattern of learning 
behavior. It may be that many important connections between 
personality dimensions and different types of achievement 
have been obscured by studies dealing only with broad over- 
EidingsLractors such .as neuroticism. 

The present study has related English achievement to 
tender-mindedness and submissiveness. Other specific 
relationships of this nature may also be found in the area 
of personality and academic attainment. Of course, just how 
culturally specific these relationships are is an important 
consideration. For example, with regard to the four person- 


ality dimensions measured by the NSQ, there seem to be some 
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interesting discrepancies between Canadian students and those 
tested in Great Britain and the United States. The most 
striking of these is the discrepancy concerning the role of 
submissiveness as it relates to academic achievement. While 
submissiveness was found to correlate positively with 
scholastic success for both British and American students, 
the direction of all but one of the relationships between 
submissiveness and the Stanford high school subtests for 
the Canadian sample were in a negative direction (See Table 5). 
This might point to a basic difference in personality 
between citizens of the various countries involved, or it 
might point to a difference in school administration and 
teaching methods. For example, it might be that Canadian 
schools tend to emphasize original thought and individual 
freedom of learning more than British or American schools. 
HoweVery ke dS not sche point “Of TEhis discussion sto 
establish any form of causality, since to attempt to do so is 
going beyond the limitations of ex-post-facto research. 
However, if studies of the present type can succeed in 
providing a psychological picture of the student who typifies 
various kinds of achievement levels, this should provide a 
basis upon which school systems could re-evaluate their 
priorities if need be. At this stage, more time consuming, 
and costly longitudinal ‘studies could be carried out ‘to 
determine the exact ways in which a school system shapes the 
student. 


In summary, position on the neuroticism-stability 
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dimension does not seem to affect learning behavior as 
manifest in academic performance. If scholastic success 

is the Main priority of a*schood system (note that itis 
Alberta high schools which are being discussed), then that 
system need not concern itself with student adjustment. 

If student adjustment is important in terms of other school 
priorities such as emotional growth and maturity, or 
SOCTabliity, Lc 1S “tOrethe system to*decide™ the” priority 
hierarchy. In so doing, information as to the personality 


make-ups of its students should be invaluable. 
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CHAPTER 6 


Summary 


In the final analysis the findings of the present 
study seem neither to support the findings of such 
research - workers as Lynn (1957, 1959) and Furneaux 
GI9567-91962)): nor ’thesquate (dvirerent findings of others 
of whom Ballham (1961) and Warburton and Hadley (1960) are 
typical. In attempting to explain these differences it 
should be recalled that the sample used in the present 
study was unique in two facets in comparison with the 
samples used in the research studies alluded to in the 
literature review section of this thesis. In none of these 
studies were the samples made up of Canadian students or 
high school students averaging 16 years of age, as was the 
case in the Alberta study. Cultural differences, 
differences in the relationship between neuroticism and 
academic attainment with respect to level of education and 
age, and differences in school environment as it affects 
this relationship; are all explanatory possibilities which 
need further investigation. Given these differences it is 
not surprising that various studies should differ in their 
findings. It is a great temptation to generalize results, 
however it should be remembered that results of a more 
specific nature may often times be more helpful when 


dealing with specific situations. 
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Interestingly enough, while the results of the Alberta 
study refute the postulations of Lynn and Furneaux, amongst 
others (at least for Alberta Grade 11 students), the 
findings of the pilot study seem to strongly support the 
position of these two researchers. In the pilot study, 
as in the studies by Furneaux and Lynn, neuroticism is 
positively related to scholastic success. In attempting to 
explain this observation, it seems strikingly significant 
that the research designs of these experiments were very 
Similar. All the studies used samples made up of relatively 
successful academic performers in comparison to the groups 
with which statistical comparisons were made. (Of course, 
the sample used for the main study related in this thesis 
was divided into matriculation and non-matriculation 
students and comparisons were made between these subgroups 
both on variable scores and on variable relationships. 
However, it must be remembered that matriculation students 
are not necessarily high achievers.) Obviously this type 
of research does not give much insight into the exact 
nature of the relationship between academic achievement 
and neuroticism. 

As stated in Chapter 1, the question, "What is the 
relationship between neuroticism and academic attainment 
for all students?", is quite different from the question 
"What is the relationship between neuroticism and 
academic attainment for successful students?". The pilot 


study seems to support this difference. 
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Personality variables inevitably influence interests 
and motivations which have direct repercussions in the field 
of academic performance. Understandably, modes of 
expressing interests, and opportunities to channel motives 
differ considerably from country to country. Many 
instances of the generation of interest and dynamic trait 
patterns between the pressures of environment on the one 
hand, and the ability, personality, and physical 'givens' 
of the individual on the other, exist in recent research. 

It seems to follow from this, that the relationships 
between academic attainment and personality and dynamic 
factorsmwrlk obviousbyschange; statisticabhky, ewrthoulocal 
social characteristics and school selection. The 
importance of individual personality dimensions will vary. 
Differences are seen between the personality and motivation 
structures which command success in one type of school 
and in another. Research of the present type might not 
only make it possible to eventually determine what type of 
personality will achieve well in a particular school, but 
also what type of school system should be incorporated to 
make use of the inherent learning motivations within a 
society or culture. 

In conclusion, it should be stated that ex-post-facto 
research of the type of which the present study is an 
example, inevitably leaves many questions unanswered. 


Because of complicated questions of time, cost, and ethics, 
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which many other types of research involve, and which are 
Minimal in this type of research, ex-post-facto research 
is usually a fore-runner to other more sophisticated 
forms. If relationships are apparent from an ex-post-facto 
research, lengthy and costly longitudinal and laboratory 
experiments can be rationalized to determine questions of 
causality and applicability. So far, research in the area 
of personality and academic achievement has been primarily 
of an ex-post-facto kind because of the necessity of 
proving that relationships between the two actually do 
exist and to what extent this is common to varying 
environments. Once a store of data has been accumulated 
from differing school systems, grade levels, countries and 
cultures; studies throwing light on the direction of 
causality, rather than on the mere fact of correlation, 
will be urgently needed. 

In the interim, ex-post-facto research is obviously 
of more value if it can be subjected to certain kinds of 
control. The problem of research design has been mentioned, 
and it has been shown that without certain common 
methodology research studies supposedly designed to answer 
the same questions, may in fact be testing quite different 
hypotheses. In a very similar fashion, differences 
in testing instruments may also conflict results. Great 
care has been taken by several research workers in the 


area of personality and academic attainment to make 
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exclusive use of Eysenck and Cattell personality 
inventories, however, no such effort has been made to 
standardize achievement criteria. Given these kinds of 
control, ati might finally be possible to obtain consistent 
results from studies in the area of personality and 
academic attainment. However, unless such steps are taken, 
the chaos now manifest in this research area will 


continue to exist regardless of how many studies are done. 
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APPENDIX A 


TABLES OF MEANS 


GC. 


TABLE I 


English Achievement Scores Grouped 
on Tender-mindedness 
(Total Sample n = 200) 


Group Mean I Scores Mean English Scores 
a 3.81 38.44 
2 6.76 39.44 
3 8.60 43/352 
4 L046 42581 
2) L2wA5 48.21 
6 14.47 49.64 
7 16423 538580 
TABLE 2 


English Achievement Scores Grouped 
on Submissiveness 
(Total Sample n = 200) 


Group Mean E Scores Mean English Scores 
1 3.00 54.40 
2 6.81 45.50 
3 8.42 43.74 
4 10.73 38233 
5 12.46 45.74 
6 14.58 44.20 
7 16.20 51805 


TABLE 3 


English Achievement Scores Grouped 
on Tender-mindedness 
(Males Only n = 102) 


Group Mean I Scores Mean English Scores 
a 4.52 8755 
2 Diao 1s.6:0 
3 7.00 11.42 
4 8.25 L2U56 
5 10.49 13263 
6 1..A'8 LAD 2 
7 14.17 14.70 
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Table 4 


Total Achievement Scores Grouped on 
Tender-mindedness 
(Males only n = 102) 


Group Mean I Scores Mean Total Achievement 
scores 
z An 2 I) 4533 
Z ayeee ak 134.89 
3 hes 0.0 a Wie 4 pene 2) 
4 ots) deze 
5 10.49 BPP 1 La 
6 11.48 142.46 
a ia: ge BY 128.04 
Table 5 


English Achievement Scores Grouped 
on Submissiveness 
(Females Only n = 98) 


Group Mean E Scores Mean English Scores 
1 5.84 Pal eke. 
2 8.48 44.71 
3 10.42 EPS LAS me 
4 125. G0 3.1). JO 
5 Se. Oe 40.84 
6 14.47 48.13 
v) UiGe5: 4a: eS anon! 
Table 6 


Total Achievement Scores Grouped 
on Submissiveness 
(Females Only n = 98) 


Group Mean E Scores Mean Total Achievement 

Scores 

uk 5.84 L225 34:3 

2 8.48 DO cake 

3 10.42 Le 00 

4 2 U0 134.67 
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7 16.41 ge psy Ss 


(To AQ i raid ee moe af a a a 
: : ant wseart he - ) iad 


fl ; . sted nen. ' 
b i { i ale { ; 7 ech ve 


SE PRS Ss cS AE TS “Te ( “asm 
; 2 2 ay Cpe) a f . oe ie y ’ | } . : , " 7 


i . 7 7 
| We : 
err er ‘ae eel dees an ae eo 
; . ; i ; ew Ay is 2 . 7 ay ri 


. i ‘<a 
| ) Ae me " Sh 


2 
ae ., DEQUOSD: Tanta. oan a TAI Ei wh ds ei Se 
aby Hy PL in Ay Bes is es met 1 ee . me a cy a 

| va js {Oe Say ae ne + tee 3, 7) mie: 
, a 4 | ; - 


Beh ile 
is as 
ee 
ae Pd 


. ” a, 7. . A aie wy 
Sn a my bd eps “4 ae an hay, Ure 7 7 evant a 
o oy ; ee: ae oa ot 


i 
; s _ : 
; my 1 
Asn 
° 


¥ 
wi 
; 
- 


‘. . Cart . i ; 2 
nye we, rece 


i 
fe 


i 


Table 7 


Science Achievement Scores Grouped on 
Tender-mindedness 
(Urban Students Only n = 56) 


Group Mean I Scores Mean Science Scores 
1 4.99 30.57 
2 7.00 SF a3'S 
3 8.24 41.33 
4 LOGS 28.90 
S EL O24 38.00 
6 2 Aus es elt) 
fi: 13.43 34.56 
Table 8 


Total Achievement Scores Grouped on 
Tender-mindedness 
(Urban Students Only n = 56) 


Group Mean I Scores Mean Total Achievement 
scores 
1 4.99 107.14 
Z 7.00 L20as3 
3 8.24 139333 
4 TOs D> 130.43 
5 11.24 106.80 
6 E2n 3 141.14 
a 13.43 Pi2263 
Table 9 


Mathematics Achievement Scores Grouped 
on Anxiety 
(Rural Students Only n = 144) 


Group Mean A Scores Mean Mathematics scores 
ii a2 Aas 
8.47 23.64 


3 10.00 27.00 
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Table 10 


English Achievement Scores Grouped 
on Submissiveness 
(Rural Students Only n —- 144) 


Group Mean E Scores Mean English Scores 
i 4.56 Sie 
2 8.00 S900 
3 Ofer, 3825 
4 Te. AS32385 
5 LELIGrS 44,41 
6 aes 46.37 
i 156/66 5 2o 
Table ll 


Science Achievement Scores Grouped 
on Submissiveness 
(Rural Students Only n = 144) 


Group . Mean E Scores Mean Science Scores 

1 4.56 3525 

8.00 SH eye 
5 OnL2 3051 
4 LOR? 1 ZO Cr 
5 e633 Pa fier A 
6 i dy ae 26.64 
i Lonos 26.04 

Table 12 


Total Achievement Scores Grouped 
on Submissiveness 
(Rural Students Only n = 144) 


Group Mean E Scores Mean Total Achievement 

SCOres 
1 4.56 L50ec2 
2 8.00 139494 
3 OeL2 L322602 
4 LOR 2 1 129404 
» so 3 Last @ 
6 L3¢25 L360 
7 15.88 143.47 
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Table 13 


English Achievement Scores Grouped 
on Depressiveness 
(Rural Students Only n = 144) 


Group Mean F Scores Mean English Scores 

1 3.96 Suhel 

5 133 Adin 1 
3 7.00 41.24 
4 8 2 365.071 
5 9330 44.52 
6 0 Ae 43.20 
7 3 2/8 48.38 


Table 14 


Science Achievement Scores Grouped 
on Tender-mindedness 
(Matriculation Students Only n = 119) 


Group Mean 1 Scores Mean Science Scores 
se 4.21 44.47 
2 TA Us) 43.14 
3 S) a 40.65 
4 As eb 34.14 
5 orcs Ale20 
6 arenO © 40.07 
t eS OW: 38.00 


Table 15 


Science Achievement Scores Grouped 
on Submissiveness 
(Matriculation Students Only n = 119) 


Group Mean E Scores Mean Science Scores 
Ny 4.58 35 212 
Of eye) 31.84 
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Table 16 


Total Achievement Scores Grouped 
on Depressiveness 
(Non-Matriculation Students Only n = 81) 


Group Mean F Scores Total Achievement 

Scores 
if Aye Lt OF] oo 
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APPENDIX B 


EIGEN VALUES AND COMPLETE FACTOR ANALYSIS 
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Eigenvalues from Pearson Correlation 


Matrix (Table 5) 


Unrotated Factors 


Englash, (25554) 
Mathematics (1.484) 
Soctal-Studies«-(de-L13) 
Science (0.891) 
Tender-mindedness (0.661) 
DepressSiveness (0.497) 
Submissiveness (0.458) 


Anxiety (0.342 
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Varimax Rotation 


Communalities 
G2674) @Oso20  Om607 F Oeaecc. 02600 90.007 | 0-466; .03256 
Rotated Factors 
Communalities Hi 2 
Le Q2674 0.764 O73 On 
2% 0.620 0.768 -0.176 
oy 0.687 Oe82'7 -0.061 
AP: 0.728 0.794 -0.313 
oar 0.600 02143 0.761 
6. O007 0.048 -0.071 
Pe 0.466 -0.051 0.680 
8. 0.256 -0.100 0.496 
4.038 Zax 1 56 
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Equamax Rotation 


Communalities 


U2 67455502620 S0C667) 302723) 304,600 0.007 (“0.466 


Rotated Factors 


Communalities a 
Ls 0.674 0.764 
2% 0.620 0.768 
S% 0.687 On 82 / 
4. 0.728 0.794 
D4 0.600 On 3 
6. 05.007 0.048 
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4.038 2022 
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Quartimax Rotation 


Communalities 


Usov4 0.620 = 02687 


Rotated Factors 
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APPENDGX. €C 


NEUROTICISM SCALE QUESTIONNAIRE . 
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First Edition 


NSQ 


NAME 


TODAY!S (DATE. = a ee 


Firat Middle Last 


SN ee OTTER PAG Lo a ee ee 
(Write M or F) (Nearest Year) (Address, Oceupation, etc., as Instructed) 


This booklet asks questions about your attitudes and opinions—what you do and how you feel about 
certain situations. Some people feel one way; other people feel another way. Thus, there are no 
“right” or “wrong” answers to the questions. 


For practice, start with the two simple examples just below. As you see, each one is in the form of 
a sentence. By putting a eross, X, in ONE of the three boxes on the right you show how it applies to 
you. Make your X now on the two examples. 

Yes In-Between No 


\ablike fo.go swimming... <0. «2s ££.) [2] E] 


A middle box is provided for the times when you cannot definitely say Yes or No. But use this mid- 
dle box as little as possible. 


2. | would rather spend an evening: bic wadsedes'?) 0 
(A) Talking to people. (C) Atamovie. [] [J] [] 


About half the sentences inside end in A and C choices like this. A is always to the left and C is 
always to the right. Remember, use the middle “In-Between” or “Undecided” box only if you cannot 
possibly decide between A or C. 

Now: 


1. Make sure you have put your name and whatever else is asked for at the top of this page. 


2. Never pass over a question, but give some answer to every single one. Your answers will be 
entirely confidential, so answer truthfully. 


. Do not spend time puzzling things out. Answer each question immediately, the way you 
want to at this moment (not last week, or usually). You may have answered questions like 
this before, but answer them as you feel NOW. 


oo 


Most people finish in five to ten minutes. Hand in this booklet as soon as yeu are through with it, 
unless told to de etherwise. As soon as the signal is given, turn the page and begin. 


STOP HERE — WAIT FOR SIGNAL 


© 1961 by the Institute for Personality and Ability Testing, 1602-04 Corenado Drive, Champaign, Illinois. All rights reserved. Printed in U.S.A. 


Not to be tronsicted or reproduced in whole or in part, stored in o retrieval system, or transmitted in any form or by any means, photocopying, me- 
chonical, electronic, recording, or otherwise, without prior permission in writing from the publisher. 
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ANSWER ONLY IN BOXES TO THE RIGHT. 
MARK ONLY ONE BOX FOR EACH QUESTION. 


1. In school, what I liked best was: 
(A) English. 
(Cy Adithmetic or Matnematicss <9. ss ke sk ee ee 


2. Every now and then, ! reatly like to engage in a tough physical activity... 


3. I strongly enjoy the slap-stick humor of the usual television comedy show. . 


4. | would rather read: 
(A) A realistic description of military battles. 
(C) An imaginative and sensitive novel. . . . 1... . Sune 


5. If somebody interrupts me when I’m talking, | forget what I’m Fare about. 
(A) Yes, often. (B) Sometimes. (C) Hardly ever, . . 2. . . 2. ew 


6. | enjoy more an evening: 
(A) At a lively party with friends. 
(GWithratgood Nobby of my’oWwn. — .). 5 ot ss we 


7.1 prefer to dress: 

(A) Very quietly, correctly, and conservatively. 

(B) In an average way. 

(C) With some definite style that people can see. . 2. 1. 1. 1 ew ee 
8. | like fo ge out to a show or entertainment: 

(A) Less than once a week (less than average). 

(B) About once a week (average). 

(C) More than once a week (more than average). . . 1. . 1. 6 6 


9. 1 can tell a complete lie with a straight face: 
(A) Whenever it is right to do se. 
(B) With a little difficulty. 
(C) Never under any circumstances. . . . 2. 1. 2 ew 


10. I greatly like to play practical jokes. 


11.1 like it when I know so well what the group foe fo ay ‘fee I ren oe the 


Oneineconmimandran eee os ee eae et A 


12. In my spare time, | would rather join: 
(A) A hiking and exploring club. (C) A community service organization. 


13. | believe it is right to be modest and understate how good | am at something, 


WHERIDECIGIASKme) Mem ter et Get. e ere Se. Oey oe es Ses 


14, If | think a person is wrong in a discussion, | tell him so: 
(A) Only if it can be done polifely. (B) Sometimes. (C) Almost always. 


15. The use of dirty or foul language disgusts me (even if there are only people of ay 


OMMESOXTDTAGENT) Wiciei ce icsc) ) atewah (Ton NaN te! ae eh Ne day vactye ie 
16. ! find it upsetting te have to move all my belongings to a new place. . 
17. | would rather listen to: (A) A brass band. (C) A good church choir. 

18. When annoyed, I may say things that hurt ident s feelings: 
(A) Never. (B) Rarely. (C) Sometimes. . . a op Wet. ti aateesta SORES 


19. | often feel quite tired when I get upin the morning. . . . . . . 


20. | need to have things “just so,” in order to concentrate on my work. . 
GO RIGHT ON TO THE NEXT PAGE. 
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21.1 would rather be: 
(A) A guidance worker with young people seeking careers. 
(C) A manager in a technical manufacturing company. . . . . . . . 


22. in school, what I liked best was: 
(A) Handwork and crafts. (B) Each about the same. (C) Music. . . 2. 


23.1 would rather spend my vacations: 
(A) In places in my own couniry, where | know I'll have a good time. 
(C) In foreign lands that are colorful and “different.” . . . 2. . «2 « 


24. The newspaper headline that would interest me more is: 
(A) Latest improvements in Production and Marketing. 
(C) Religious Leaders Discuss a Unified Religion. . . . 2. 1. 1 6 2 


25.1 think | am more sensitive than most people to the artistic quality of my 
SUTFOUNGING Sts (oP colic mem fol) Soest tic So: lee ieet “eitet collie) os 


26. | have a tendency to be: 
(A) A rather reckless optimist (too sure things will go well). 
(C) An overcautious pessimist (too sure things will go wrong), . . . .~ 


27.1 have a hard time putting werk out of my mind and relaxing. . . . . 


28. ! like to crack jokes and tell funny stories: 
(A) Hardly ever. 
{B) Sometimes. 
(CO) Oren mene: Cisne esl set Se cr vai lisi kc6, 4c iepee oe cin CUpsay) 


29. | would rather be: 
(A) An actor. 
(C) ‘Arthouse builder gore eee een Val ons 3 ea ae ae 


30. i enjoy acting on impulses of the moment (even if they do sometimes land me in a 


few Citficuiies later\smaest Wes see: on) ee ek ea ae! let) ah ver eae ts 


21. 1 feel it is more important to: 
(A) Get my own ideas put into practice. (C) Get along smoothly with others. 


32. When I need immediately the use of something belonging to a friend, but he is 


out, | think it’s all right to borrow it without his permission. . . . . 
3. It is more important to me: 


(4) To enjoy my life quietly ia my own way. 

(C) fo be admired and respected for what | have done. . . . . . . 
34, li } had a loaded gun in my hand, | would feel nervous until it was unloaded. 
35. | never try to ask help of people | know only slightly. . . . . . . 
36. Sometimes ! lei sraall things get on my nerves too much. . . . «© 
37. Worrying keeps me awake at night. . . . 2. 2. 2 6 6 ew ew 


33. | feel well-adjusted to life and its demands: 
(A) All of the time. (B) Most of the time. (C) Less than half the time. . . 


e 


39. 1 feel that people are not as considerate of me as my good intentions deserve. . 


40. | sometimes ge? tense and upset as I think back on the day’s happenings. . 


STOP HERE. MAKE SURE YOU HAVE ANSWERED EVERY QUESTION. 
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TesT1: English Form W 


PART A 


DIRECTIONS: Below are several paragraphs in which certain parts are underlined and numbered. These numbers 
correspond to the nurnber of the item.on the answer sheet. For each part which is underlined and numbered, decide 
which one of the following choices is correct: 


C There is an error in CAPITALIZATION. 
G There is an error in GRAMMAR. 
P There is an error in PUNCTUATION. 
S There is an error in SPELLING. 
NE There is NO ERROR. 


Then, on your separate answer sheet, fill in the space which has the same letter as the answer you have chosen. 
SAMPLES 


There was three puppies in the box. 
A 


Its a great day for the Yankees. 
B 4 


THE OLD SOUTH 


Ever since I first read Gone With the Wind every other romance of the old south 
1 2 
have seemed nothing but cheap and imitative. In story after story, I’ve read about the 
3 


fiery vixen and the reckless blockade runner (or, at least, some variation of this.) The heroine’s 
4 5 
name may be slightly different: quite frequently, it’s french. Whether you’re an admirer of 
7 
Miss Mitchell or not, you’ll have to admit Rhett Butler is quite an absorbing character, while the 


imitations of him are insipid. Practically everyone, from Scarlett to the poor Union soldier, are 
8 
always included. Even old Mammy is always there. I sometimes think us admirers of the 
9 
romantic tradition should put a stop to this busness. 
10 


THE PRESIDENCY 


When the president of the United States makes a decision, the population of the whole world 
11 


are affected. Even though he makes an address to just one group on the west Coast, the rest 
12 12 


of the world listens. Even when he is just quietly dining with his family somebody is 
14 
listening. Each of us sometimes feel lonely, but none of us is ever as alone as he. When he 
15 
is entirely surrounded by others and in the center of our nation’s government, he stands by 


himself; Because he knows that for whatever decision he makes he must be solely responsible for. 


16 17 
He is nct just the most important man alive; he is the most burdened. Not even congress can 
18 
very easy lessen this burden. And, no matter how many privileges he receives in his 
19 
office he can rarely enjoy them. 
20 
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GO ON TO THE NEXT PAGE » 
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Form W Test 1: English (Continued) 
YL I, SS TE I IG PELE BT I I I EN TED 
C There is an error in CAPITALIZATION. 

G There is an error in GRAMMAR. 
P There is an error in PUNCTUATION. 
S There is an error in SPELLING. 

NE There is NO ERROR. 


JUNIOR 
My great-grandfather once knew a great horse, that was in the U. S. army during the 
21 22 
Spanish-American War. He had been at all the famous battles, he had fought good. 
23 24 
He was eventually given a citation for his bravery by being place on the commanding 
25 26 
staff of cavalry horses. When he died a soldier’s grave and a ceremony were given him. 
27 
Later the historical Society put all his medals and equipment on display there. His 
28 
name, incidentally, was U.S. Grant, jr. 
29 30 


A FAMILY TRADITION 


It’s always been traditional in our family to have a pienie on Independence Day. And this 


year I’m sure, will be no acception. We'll start out early in the afternoon and 
3 
heading for ae beach. After we’ve swum ie several hours, Mother will send us all in 
serch of cone for the fire. In the een ee she will be perparing the chicken to be cooked. 
Then Dad inky the wood and begins to build the fire, ao us kids dash off to take that last 
swim. When the chicken is ready everyone digs in. In addition . niet there is always 
plenty more to.eat: Potato ee sandwiches, a couple of vegetables, and at least two 
deserts, such as Brae cookies. 
A0 


MILDRED GENTRY 


Mildred Gentry was one of those girls who I always thought would never marry. 


This was because she always acted as if she were totaly unaware of men. What’s 
41 

more she never seemed to care that she wasn’t popular; no matter how hard us popular girls 
43 

tried to ce her dates she never showed any enthusiasm. So when the local newspaper 

44 
anounced her engagement, we were shocked, it was, to say the least, quite a surprise. Even 
46 
more ee was the fact that her fiancé was obviously an outstanding young man. He 
47 
was extremely wealthy and the President of a large company; He also held degrees 
48 ; 49 


from three Universities. 
50 
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test 1: English (Continued) 


PART B 


DIRECTIONS: Read each of the following groups of 

sentences carefully. Decide which one of the four 

sentences under each number expresses the idea best. 

Then, on your separate answer sheet, fill in the space 

es has the same number as the sentence you have 
osen. 


51 


52 


53 


wo 


> 


1 Not having read his lesson, and not paying atten- 
tion in class, Johnny, failed the test. 


2 Johnny hadn’t read his lesson, and didn’t pay 
attention in class, but he failed the test. 


Because he hadn’t read the lesson or paid atten- 
tion in class, Johnny failed the test. 


Failing the test, Johnny, who hadn’t read the 
lesson, had not paid attention in class. 


5 My close friend is Mary Reid, who has seven 


children, and she is always exhausted, and she 
never complains. 


6 Mary Reid has seven children and is my close 
friend; being always exhausted, she never com- 
plains. 


N 


Although Mary Reid, my close friend, has seven 
children and is always exhausted, she never 
complains. 


foe] 


Always exhausted, Mary Reid is my close friend; 
she never complains, and she has seven children. 


1 Every year, when the big spring rains come, 
basements and yards are often badly flooded, 
being also damaged. 


Le) 


Basements and yards, when the big spring rains 
come every year and flood them, are often 


w 


Causing damage, each year the big spring rains 
come, flooding basements and yards. 


> 


When the big spring rains come each year, base- 
ments and yards are often flooded and damaged. 


Form W 


54 5 Larry, who was the best quarterback on the 


55 


56 


Lop) 


“ 


© 


a 


nm 


w 


> 


oO 


fon) 


o 


squad, couldn’t play in the game, and it was 
because he had broken training. 


The best quarterback on the squad was Larry, 
but he couldn’t play in the game, having broken 
training. 


Larry couldn’t play in the game — although the 
best quarterback on the squad — because he 
had broken training. 


Although he was the squad’s best quarterback, 
Larry couldn’t play in the game because he had 
broken training. 


The purse lying in the corner of the closet had 
obviously been there some time for it was covered 
with dust. 


The purse, which obviously had been there some 
time — lying in the corner of the closet — was 
covered with dust. 


Because the purse was lying in the corner of the 
closet, it had obviously been there some time, 
being covered with dust. 


Because it was covered with dust, the purse had 
obviously been there some time, for it lay in the 
corner of the closet. 


Finding the door locked, she had no key, tried 
to get in through a window, and could find no 
ladder. 


When she found the door locked, she discovered 
she had no key; when she tried to get in through 
a window, she could find no ladder. 


The door was locked when she couldn’t find a 
key, and she couldn’t get through a window, 
finding no ladder. 


She tried to get in through a window because 
she didn’t have a key; having found the door 
locked, there was no ladder. 


GO ON TO THE NEXT PAGE pe 
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After a whole day of swimming, even Jerry, 
being a‘ good athlete, was exhausted, full of sun 
and water. 


Even Jerry, a good athlete, who had had too 
much sun and water, was exhausted from 
swimming ail day. 


A good athlete after a full day of sun and water, 
even Jerry was exhausted, for he swam all day. 


After a full day of swimming, even Jerry, a good 
athlete, was exhausted from too much sun and 
water. 


The student who was caught plagiarizing was 
given an “F’”’ in the course and expelled from 
school. 


Although the student who was caught plagiariz- 
ing was expelled from school, he was also given 
an ‘‘F”’ in the course. 


Because the student who was caught plagiarizing 
was expelled from school, he was given an “F’”’ 
in the course. 


The student, who was expelled from school, was 
given an “F” jin the course and was caught 
plagiarizing. 
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test 1: English (Continued) 


1 The boxes, which had been accumulating for 
twenty years, suddenly caught fire and caused 
the whole house to burn. 


2 Suddenly catching fire, the boxes, which caused 
the house to burn, had been accumulating for 
twenty years. 


3 Having been accumulating for twenty years, the 
boxes, which suddenly caught fire, caused the 
house to burn. 


4 The boxes which caused the house to burn had 
been accumulating for twenty years, and they 
suddenly caught fire. 


5 Extending far out into the ocean is a peninsula, 
which is one of our fifty states, Florida. 


6 The peninsula of Florida, one of our fifty states, 
extends far out into the ocean. 


7 One of our fifty states which extends far out into 
the ocean is Florida, a peninsula. 


8 Florida is a peninsula and one of our fifty states, 
extending far out into the ocean. 


GO ON TO THE NEXT PAGE pm 
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Test 1: English (Continued) 


Form W 


PART C 


DIRECTIONS: Each of the following groups of five sentences comprises a meaningful paragraph, but the order 
of the sentences has been jumbled. Read each group of sentences and decide what would be the best order in 
which to arrange the sentences to form a well-organized paragraph. Then answer the questions at the right of 
each group of sentences by filling in the correct spaces on your separate answer sheet. 


Paragraph 1 (Questions 61-65): 


a 


How remarkable is the growth and development 
of a baby! 


By eight or nine months, he usually has learned 
to crawl. : 


From this point on, his vocabulary increases 
daily, and he quickly picks up new skills. 


Within his first six months, he learns to sit up, 
to play, and to identify people. 


When a year old, he walks, feeds himself, and 
begins to talk. 


Paragraph 2 (Questions 66-70): 


a 


RSI ELIE ER ES TCHR ET REE GN ERTL LET IES SO RIS A NE SAE EAE I IN BS EE TE RE DE ID IE PETE SS LTT EE ES, 


Thus, if such a system ignores these functions, it 
is a failure as a true public servant. 


It should also entertain. 
Finally, it should exert some cultural influence. 


Ideally, if it intends to be effective, a public com- 
munication system should serve three purposes. 


The first of these is to instruct or inform. 


Paragraph 3 (Questions 71-75): 


a 


eee a Se NT PS IY CS ST TT ET ST SD 


Now, after all this evidence, why, I ask, does 
anyone want to own one? 


Most importantly, it’s expensive to buy, expensive 
to run, and expensive to repair. 


To top it all off, it’s worth about half as muck 
when you go to sell it a year later as when you 
bought it. 


The automobile is more trouble than it is anything 
else. 


And what’s more, the insurance always falls due 
at Christmas. 


61 Which sentence (a, b, c, d, or e) should be placed first? 


62 Which sentence (a, b, c, d, or e) should be placed 
second? 


63 Which sentence (a, b, c, d, or e) should be placed 
third? 


64 Which sentence (a, b, c, d, or e) should be placed 
fourth? 


65 Which sentence (a, b, c, d, or e) should be placed fifth? 


66 Which sentence (a, b,c,d, ore) should be placed first? 


67 Which sentence (a, b, c, d, or e) should be placed 
second? 


68 Which sentence (a, b, c, d, or e) should be placed 
third? 


69 Which sentence (a, b, c, d, or e) should be placed 
fourth? 


70 Which sentence (a, b,c,d, ore) should be placed fifth? 


71 Which sentence (a, », c, d, or e) should be placed first? 


72 Which sentence (a, b, c, d, or e) should be placed 
second? 


73 Which sentence (a, b, c, d, or e) should be placed 
third? 


74 Which sentence (a, b, c, d, or e) should be placed 
fourth? 


75 Which sentence (a, , c, d, or e) should be placed fifth? 
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Form W 


Paragraph 4 (Questions 76-80): 


a 


b 


c 


d 


8 


I can even tolerate the lack of variety. 


I think it can be agreed that popular music is 
terrible today. 


And I can put up with stupid lyrics. 
I can stand the dull harmony. 
But, I will never be able to stand vocal renditions 


which come straight through the nose — even 
when they’re on key, which they usually aren’t. 


Paragraph 5 (Questions 81-85): 


a 


They acquired a total of six dogs over a period 
of four months. 


Shortly after they took in the mother spaniel, 
three little strays—a brown boxer, a spotted 
setter, and a bedraggled mutt — successively 
turned up. 


Then, after several months, as if things weren’t 
already loud enough, someone left a German 
shepherd with them. 


A beautiful blond eccker spaniel and one of her 
litter were the first two. 


This all goes to show that some people have hearts 
too big for their own good. 


Test 1: English (Continyed) 


76 Which sentence (a, b, c, d, or e) should be placed first? 


77 Which sentence (a, b, c, d, or e) should be placed 


second? 


78 Which sentence (a, b, c, d, or e) should be placed 
third? 


79 Which sentence (a, b, c, d, or e) should be placed 
fourth? 


80 Which sentence (a, b, c, d, or e) should be placed fifth? 


81 Which sentence (a, b, c,d, or e) should be placed first? 


82 Which sentence (a, b, c, d, or e) should be placed 
second? 


83 Which sentence (a, b, c, d, or e) should be placed 
third? 


84 Which sentence (a, b, c, d, or e) should be placed 
fourth? 


85 Which sentence (a, b, c, d, or e) Should be placed fifth? 


STOP! 


ate 7 
; s av 
rw? ' ; 
i hon Oe 
5 a < 
S 
r oan 
/ 
(oH a y) ty 4 
— a eT eee 
@ Whubabied 
wel Do! ibe > wa 4 bebe 
, \ , ~ eine ™ 
i are 


| ; i ‘ ; fi aay) 
an j or i a ee Ld es de sch " ¢ oF é Fi ies 
<a | ; Ts es eh oi i . om be et 


’ a aw * a 
a ‘= \aew! a a sont tha wn ‘og eke awe Ad i eae 


- d 
- ‘, ’ pores =~ wane wT gue) ch ih gre te 
gree A ge at a OO TE Oat x Viewey eet, shes iy ame. ae crt yo 
; D % A oan 
; j } 1 ae 4 iY 
: 4 tial aes i 
Ho Uy Hoan AT aml ape fu riterg tO ht me i oa cm hay — me oe eget AN emt hae naam ewe 
| tw . ea: ae 
»Un, : f uiel e Ah 4 
6 Se oe a & Bess De ait it 
t yd 
. * ' ih diy weil ncn m" 
; ; 4 sed ri * ox 
mp if : t (a in 4 ri % iia “i> 
Cy: it 3 
oaeke’s siaecthy ae Ce eee RE Fk aiceeia 
paw 7 5 . “- — errs AU 7H wre? 
S = ‘ , a's é 
J x APO: | lee. Henn = i 
i 7 y a 
/ Liebe te 9 } gages ib ye {aM 
¥ we ° 7 4 i 


ae i 6 Lewrt nes 
mk yy “hw raver —_—- hen 


* i : ¥. pe Ad j . 74) hw om 
: ae . .; oe ao. nt es hemes 
sin, he te haha Sn ha a 
‘5 hed hied able HP BE A fl gh igh LER TA : mah art +38 tediene 


‘a ABA, WO ya d. As Pi at ise <n ut 
; ¥ egy anes he ae a 4 ei 


a 


test 3: Mathematics 


IRECTIONS: Read each question. Decide which 
one of the.answers given below is correct. Then, on 
your separate answer sheet, fili in the space which has 
the same letter as the answer vou have chosen. Use 
a separate sheet of paper for all figuring. 


SAMPLE 
A If3+2=6,thenz= 
a8 b2 c —2 d —8 


PART A 


wm 


(+10) + (-2) = 


a +8 b +12 ¢ —12 d —20 


If the number of boxes on 2 table is x and the number 
of pencils in each box is y, the total number of 
pencils can be expressed as — 


Nn 


e yt f zy g x h x(z+ y) 
3 (-—3) X (+2) = 
a +6 b —6 ec +1 d -1 
4 If p = 4m, and m = 4, v = 8, then — 
ep=72 gap =18 
f p = 36 hp=6 


5 The number that can replace z to make the equa- 
tion 3x + 21 = 36 a true statement is — 
a5 b 15 c 19 d 57 
6 The pair of equations a " ; in Ae is satisfied when — 
6z=—10;4 =8 G2 =8y7=0 
fzxr=8 y= hz=9,y=1 
7 (-5) X (-2) = 
a +3 b —3 c +10 d —10 
& The pattern (4+1) x (4-1) =16-1 


(6+1)x (6-1) =25-1 
(6+1) x (6-1) =36-1 
could be written, in general, as — 
é b? — 4ac > 0 
f (n+1)X(n-1)=(n Xn) -1 
gnX(n-1) =n? -1 
h (7 +1) X¥ (7-1) = 49 -1 


Form W 


9 A square root of 1596 is approximately — 
a 25 b 30 c 35 d 40 


10 Which of the following has the largest value? 
e 25 fone 9 6 h 5 


1 


-_ 


Which number is a prime? 
a6 b7 c 8 d9 


12 Ten grams of chemical X combine with 12 grams of 
chemical Y. If the same proportions are used, 25 
grams of chemical X will combine with how many 
grams of chemical Y? 


e 60 f 32 9 30 h 24 


13 The number that can replace x and satisfy the equa- 
tion 2x + 3 = 15 will also satisfy the equation — 


atr+8 =10 ¢c18—z=15 
b 8z - 2 = 16 dz+7=13 
14 Tf the set S = {2, 3, 4, 5, 6} and the set T = {1, 8, 


5, 9, 11}, then the intersection S (\ T is — 


e {8, 5} 9 {1, 7} 
PUR abt Sy ER eee Ol h none of the above 


15 The statements that A = {8, 4, 5} and B = {4, 5} 
imply — 
a A and B are not sets 
b B is a set, but A is not a set 
c Bisa subset of A 
d A is a subset of B 


16 }(x* — x) could be expressed in words as — 


e the difference between one half of x cubed and x 
squared 

one half of x to the first power 

one half of the difference between x cubed and z 
squared 

h x to the three-halves power minus x 


on 


17 Triangles ABC and A’B’C’ are similar. John meas- 
ured the sides of the two triangles as — 


side AB = 8 in. side A’B’ = 82 in. 
side BC = 10 in. side B’C’ = 38 in. 
side AC = 9 in. side A’C’ = 36 in. 


Which side of triangle A’B’C’ did he measure in- 
correctly? 

a side B’C’ 

b side A’C’ 

c side A’‘B’ 

d All sides have been measured correctly. 


GO ON TO THE NEXT PAGE 
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Test 3: Mathematics (Continued) 


18 The value of z*+ 2? —1 will be greater than one 
for — 
e all negative values of z 
f all values of z less than one 
g al! values of « greater than one 


hz=0 
i9 If§z=lze= 
ad b4 o 1} d8 
2 8 . ¢ 
A 12) 


In the figure shown, the area of parallelogram ABCD 
is how many times as large as the area of triangle 
AED? 


e156 f 2 g 2.5 hs 


21 zyz — yzz + ory = 
a x(y — 2) + ary c xytzt 
b 2ryz d zyz 


22 If two angles of a triangle are 55° and 35°, the tri- 
angle must be — 
e a right triangle 
f an isosceles triangle 


g an equilateral triangle 
h none of the above 


23 If BD is perpendicular to AC and the length of 
AD is equal to the length of DC, then — 


B 
a 4 ABD is congruent to x. DBC 
b 4 ABC is congruent to X BCD 
c 4 ABD is congruent to X BAD 
d none of the above 
A . (S 


24 If the area of circle O is 12 square units, then the 
area of the sector AOB is — 


2 e+y=12 
y-z=7T 
22+ w= I8 
w+6=19 
allen of simultangous equations is satisfied 
WF. — 


Form W 


26 The equation z? + 3z + 2 = 0 has the roots — 
e —2, —1 F273 93,2 h —3, —2 


27 ‘K 


Given: Line I, is parallel to line Jy. 
Therefore: 
a Angle a, angle 5, and angle y rnust all be equal. 
b Angle a, angle 8, and angle y must all be equal. 
c Angle a must equal angle 6. 
d Angle a and angle 8 must be equal, but angle y 
need not equal angle B. 


os fo, then — 
a c 


ae py! 
ea b Qg a 
fee he 
e b 


29 If a, b, and ¢ represent numbers, then the fact that 
(a Xx 5) +¢=c+(b Xa) is a consequence of — 
a the associative and distributive laws 
b only the commutative law of rnultiplication 
c only the associative law of multiplication 
d the commutative law of addition and the commu- 
tative law of multiplication 


30 Cc F line L 


Line M 


A B 12) E 


If lines L and M are parallel and the segments AB 
and DE have equal lengths, what can you say about 
the area of triangles ABC and DEF? 

6 Triangle ABC hag a larger area. 

# Triangle DEF has a larger area. 

g The areas must be equal. 

h It is impossible to determine the relative size of the 

triengular areas from the information given. 


31 The sum of the interior angles of an arbitrary quad- 
rilateral must be — 
a less than 360° 
b exactly 360° 
c more than 360° 
d The sum is not determined if the ratios of the sides 
are not given. 
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32 The solution of the equation 52 + 8 = 14 is a — 
e positive integer 
f negative integer 
g complex number with a nonzero imaginary part 
h fraction (in lowest terns) with denominator 5 


33 8 \ 


A D 


If figure ABCD is a parallelogram, we could prove 
that x BAC is congruent to x DCA because — 
a both are right angles 
b they are vertical angles of two intersecting lines 
c they are alternate interior angles of parallel lines 
cut by a transversal 
d this foliows directly from the Theorem of Pythag- 


oras 
34 
The line segment shown is part of the graph of which 
equation? 
ey =2r+1 g2y¥t+az=1 
fy=ztl penny 
35 3823 — 127 = 


a (3 — x)(z? — 11) 
b 3z(2? — x — 4) 


ee 


o b 


If the areas enclosed by figures a and } are placed 
so that they share a common segment of boundary 
without the areas overlapping, then — 


e the perimeter of the new figure is the sum of the 
perimeters of a and b 

f the area of the new figure is less than the sum of 
the areas enclosed by a and 5 

g the perimeter of the new figure is less than the sum 
of the perimeters of a and b 

h the area of the new figure is greater than the sum 
of the areas enclosed by a and 6 


c 3z(x — 2)(r + 2) 
d 8z?(x — 4) 


Test 3: Mathematics (Centinued) 


37 Which of the following represents a correct theorem? 


A 

a j Given: AO and BO are radii 
of circle O 

8 Therefore: X ACB = 4x AOB 


Cs 


(e 
b 5 Given: ABC is a right triangle 
yes Therefore: X.BAC = }$X.BCA 
A G 
c nr Given: Angles ABC, BCD, 
Cc and CDE are all acute 
angles 
Therefore: 
. 4 BCD = X ABC + XCDE 
fo) 
8 
d Givea: AB = BC 
Therefore: 
4x ABC = X BAC + XBCA 
A Cc 
38 The roots of the equation z? —- 8x +15 = 0 are— 
e —3and —5 g 8and 15 
f 8 and 5 h —8$and°—15 
39 : 
_A ¢C 


In the triangle shown, angle BCA is a right angle 
and AC > BC. Therefore — 


a X BAC > 60° c X ABC > 45° 
b X ABC > 60° d XBAC > 45° 


40 Which of the following equations cannot be solved 
in the number system listed? 


e x? +1 = 0, in the system of complex numbers 
f « +2 = 5, in the system of positive integers 
g 8x = 7, in the system of rational numbers 

h 2x +1 = 4, in the system of integers 


STOP! 
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Test 5: Science 


DIRECTIONS: Read each question. Decide which 
one of the answers given below is best. Then, on your 
separate answer sheet, fill in the space which has the 
same number ag the anéwer you have chosen. 


SAMPLE 

A The earth is in orbit around — 
1 Venus 3 the sun 
2 the moon 4 Mars 


PART A: SECTION I — PHYSICAL SCIENCE 


1 The amount of water in the wells of a neighborhood 
is a good indication of the — 


1 fertility of the soil 

2 water table of the area 
3 sumrner climate 

4 type of irrigation used 


An ore is valuable because it —- 


N 


5 contains & nonmetal substance that is used in 
plastics 

is plentiful in most countries 

is a source of useful material 

is a soft rock that is easily crushed 


own 


3 When someone slams the door of a car in which you 
are riding, sometimes your ears “pop”’ because of — 


1 sound waves going through the frame 
2 a reflex action 

3 increased air pressure 

4 a slight discharge of static electricity 


4 A large refrigerator can be lifted by one person if 
he can use a mechanical advantage. He can get 
this by — 


5 asking a friend to lean on the refrigerator 
6 tipping the refrigerator sideways 

7 using centrifugal force 

8 using a lever 


Two of the worid’s famous astronomers have studied 
independently what is known about the origin of 
the universe and have arrived at contradictory 
theories. What would be best to think concerning 
their disagreement? 


an 


1 Both persons are probably wrong. 

2 More evidence is needed to resolve their differ- 
ences. 

3 Both persons are probably right. 

4 The problem is too involved for solution. 


Form W 


6 The main reason that the sunlit side of the moon 
reaches a very high temperature is that — 


5 there is little or no atmosphere 

6 the moon is so small 

7 there is a lack of shielding vegetation 
8 there are no large bodies of water 


~ 


A jet engine can propel an airplane for the same 
reason that a — 


1 slow-moving bicycle can be stopped quickly 

2 sound travels faster in cold than in warm water 
3 person can travel downhill on a sled 

4 rifle “‘kicks’’ against your shoulder when fired 


8 The cutters in a whirling, electrical garbage disposal 
unit are placed at the outside edge because of the 
phenomenon of — 


5 gravity 

6 the hardness of metal 
7 centripetal force 

8 indirect current 


9 You are asked to design a glass window for a house. 
Which one of these choices would be most effective 
in preventing temperature changes within the house 
due to external temperature changes? 


1 two panes yz thick set and sealed > apart 
2 one pane ?" thick 
3 one pane 7 thick 
4 two panes $ thick glued tightly together 


10 Sound travels more rapidly in the water than in 
air. This can be partly explained by the fact that 
water molecules are — 


5 closer together than are air molecules 

6 not moving 

7 made of two gases, oxygen and hydrogen 
8 larger than air molecules 


11 If you place a drop of red ink in a tall glass of 
water, it will eventually spread throughout the 
water without any stirring because of — 


1 eddy currents in the water 

2 the cohesion between the water and ink 

3 mutual repulsion among the ink molecules 
4 molecular motion 
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12 Four small pools have the same amount of water. 
The nature of the water and the temperature of the 
pools are all the same. The water will evaporate 
first from the pool whose surface area and depth 
are respectively — 


5 2 square feet, and 36 inches 
6 3 square feet, and 24 inches 
7 1 square foot, and 72 inches 
8 4 square feet, and 18 inches 


13 Many scientists believe that the sun and planets 
were formed by the contraction of a huge mass of 
hydrogen gas. If this hypothesis is correct, it is 
likely that — 


1 the stars are cocler than their planets 

2 the sun was once a-dwarf star 

3 other stars like the sun may have planets 
4 the sun was once more dense 


14 Sheets of paper sometimes stick together as they 
come out of a mimeograph machine because — 


5 the sides of adjacent sheets have the same 


charge 

6 the sides of adjacent sheets have opposite 
charges 

7 adjacent sheets have lower pressure between 
them 


8 the mimeograph machine is on a metal stand 


15 The heating elements of electric heaters are made 
of a special wire which — 


1 has a relatively high melting point 
2 has little resistance 

3 increases the voltage 

4 uses little power 


16 At the same depth, the pressure at the bottom of 
a pan of gasoline is lower than for a pan of water 
because — 


5 gasoline does not mix with water 
6 gasoline is less dense than water 
7 gasoline evaporates faster than water 
8 the water is colder than the gasoline 


17 Shears will cut metal with the least force applied 
to them when they have — 


1 short blades and long handles 
2 short blades and short handles 
3 long blades and long handles 

4 long blades and short handles 


Test 5: Science (Continued) 


18 Regulations governing the use of electrical equip- 
ment in schools require a 3-pronged outlet plug 
on the cord of electric motors, hot plates, and other 
electrical equipment, primarily to — 


5 reduce the cost of the current 

6 prevent the equipment from overheating 

7 insure the safety of the pupils who use the 
equipment 

8 increase the life span of the equipment 


19 If you heat sulfur and iron over a strong flame until 
the mixture glows, a magnet will no longer pick 
up the residue because — 


1 the iron has evaporated 

2 the sulfur insulates the iron 

3 you now have iron sulfide 

4 the iron has been transformed to nickel 


20 A person becomes warmer when he wears a coat 
for the same reason that — 


5 rubbing sandpaper makes heat 

6 sitting near a fire warms a person 

7 a refrigerator stays cold inside 

8 water in a teakettle becomes warmer 


21 Hot water may aid you in loosening the tightly 
fastened lid of a jar for the same reason that — 


1 perepiring cools your skin 

2 a nutcracker provides mechanical advantage 
3 a basketball bounces 

4 the liquid rises in a thermometer 


22 A “‘humorous”’ friend says to you, ‘‘Hand me that 
device whose fulcrum is between the force applied 
and the resistance.”’ He is asking for — 


5 the nutcracker 

6 the scissors 

7 the wheelbarrow 
8 a chisel 


23 Jet aircraft are more efficient than propeller-driven 
aircraft at high altitudes because the air is — 


1 less dense than at low altitudes 

2 denser than at low altitudes 

3 nearly motionless at high altitudes 
4 warmer than at low altitudes 


GO ON TO THE NEXT PAGER 
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test 5: Science (Continued) Form W 


24 One student said to another, ‘‘It feels like earth- § 30 A soil test on a bare spot in your lawn reveals that 


quake weather. The air is muggy and close; there’s } it is too acid. To improve the soil, you would 
no wind at all.”” The same day, a series of tremors probably add — 
shook the earth. Which is the best conclusion to hes ion beans 
draw from this remark? 6 a neutral salt 8 a basic salt 
5 More evidence of this kind was needed to really 
predict the earthquake. 
6 An earthquake was truly predicted. 
7 Cause and effect relations in this situation are 
fairly obvious. 
8 The student’s observation and the earthquake 31 At 25 miles per hour, the same braking force stops 
happened by chance to be related in time and | a light car in 25 feet, a heavier car in 40 feet, an even 
peuences heavier car in 55, and the heaviest of all the cars 


in 65 feet. This happens because — 


1 horsepower equals foot pounds per second 
; : 2 ] x d of light ed 
25 It is safer generally for pilots to take off — (E = MC} ake werasil cadiey dik ealie cake 
3 force equals mass X acceleration (F = MA) 
4 for every action there is an equal and opposite 
reaction 


1 with the wind from the rear 

2 with the wind from the copilot’s side 
3 headed into a wind 

4 with the wind from the pilot’s side 


26 Soil on a valley floor is composed largely of tiny 32 You find that your car is stuck in the sand. Which 
pieces of the same rocks as are found aboveit. This would most likely relieve the slipping? 


statement is --- 
5 Increase your momentum by accelerating. 


5 true under all conditions ; 6 Let some air out of the tires. 
6 not true in mountainous regions 7 Put on tire chains. 
7 true more often than not 8 Move someone from the back seat to the front. 


8 never true 


27 Water accumulates on a window pane inside a room 


in the winter because the pane is — 33 In addition to the cloud factor, observation of which 
. ’ one of these other local air factors would be most 
1 warmer than the air outside helpful to note in predicting weather? 
2 warmer than the room air q 
3 cooler than the room air 1 pressure 3 humidity 
4 cooler than the air outside 2 temperature 4 velocity 


28 You have forgotten whether or not you have added 
baking soda to the biscuit ‘batter. The best way : ; 

to find out is to test a small sample by — 34 Water puts out a fire primarily by — 

5 covering it with a film of steam 

6 absorbing its smoke 

7 cooling it off 

8 absorbing the oxygen from the air 


5 feeling it 

6 putting vinegar on it 
7 heating it 

8 emelling it 


29 If you were to hunt for fossils, you would go to an 


area containing — 35 An eclipse of the moon actually begins — 
1 igneous rock 1 1.3 sec. before we see it 
2 sedimentary rock 2 at the same time we see it 
3 metamorphic rock 3 2.5 sec. before we see it 
4 a combination of rock types 4 8 sec. after we see it 
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Form W 
PART A: SEcTION II — LIFE SCIENCE 


36 The basic way vaccination works to prevent disease 
in our bodies is to — 


5 increase the sugar level in the blood 

6 build a protective wall of tissue around the 
vital organs 

7 cool the feverish temperature 

3 increase the antibodies which may attack the 
disease germs 


37 A person is most likely to acquire, rather than to 
inherit, — 
1 his accent 
2 the color of his eyes 


3 naturally curly hair 
4 the shape of his head 


38 Chlorine has been used extensively in city water 
supplies to — 


5 protect children’s teeth 

6 kill harmful organisms 

7 improve the taste 

8 make it more nutritious in basic rninerals 


39 Your body gets warmer when you exercise for the 
same reason that — 


1 the ceiling of a room is warmer than the floor 

2a fire becomes hotter when more fuel is added 

3 a rock becomes hotter the longer the sun shines 
on it 

4 the atmosphere becomes hotter over land than 
over water 


40 If the general population of animals and plants re- 
mains constant, a large decrease in the population 
of all kinds of snakes will usually be followed by an 
increase in the number of — 


7 rodents 
8 deer 


5 earthworms 
6 butterflies 


41 A scientist is characterized chiefly as one who — 


1 studies trends and tries to profit from them 

2 sets up hypotheses, observes, and verifies 

3 believes in leaving traditions and beliefs un- 
disturbed if they seem to be working out well 

4 accepts the truths of his times as absolutes 


42 The process of digestion is possible because of the 
secretion of — 


7 enzymes 
8 insulin 


5 protein hormones 
6 steroids 


TEST 5: Science (Continued) 


43 The chief advantage of slow, waterless cooking 


is the — 


1 retention in the food of vitamins and minerals 
2 ease of cleaning the utensils afterward 

3 very low fuel costs 

4 improvement made in food flavors 


44 Which of the following does not cause a loss of 
topsoil? 


5 strong winds 

6 single-crop system 
7 flash floods 

8 heavy crop cover 


45 Many leaves lose their green color and take on the 
hues of yellow and orange in the autumn because — 


1 yellow and orange pigments are produced when 
nights are longer 

2 the days are shorter 

3 light continuously destroys chlorophyll 

4 lower temperatures stop chlorophyll produc- 
tion 


46 If the heartbeat rates of the following animals were 
compared, in what order would they rank, from the 
fastest to the slowest? 


5 bird, dog, man 
6 man, bird, dog 
7 man, dog, bird 
8 dog, man, bird 


47 The continual use of marijuana is usually accom- 
panied by — 


1 cancer 

2 insanity 

3 emotional instability 
4 alcoholic addiction 


48 A practice that may cause a row-crop farm to lose 
much good soil by erosion is — 


5 plowing along the contours of the hills 

6 alternating, around hills, strips of plowed land 
with a cover crop eS 

7 cutting terraces on hilly land 

8 plowing straight rows over the hills 


49 Which of the following is usually the least effective 
means of controlling harmful insects? 


1 sprays and contact poisons 

2 quarantining problem areas 

3 conservation and propagation of insect enemies 

4environmental controls (eliminating food, 
breeding areas, etc.) 
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TEST 5: 


50 


51 


52 


53 


55 


Science (€ontinued) 


One reason why marine algae are especially impor- 
tant to most aquatic animals is that they — 


5 remove wastes 

6 block harmful sunlight 
7 warm surface water 

8 produce free oxygen 


A farmer wants to use a poison to kill an insect 
pest without harming the beneficial insects. He 
would probably get the best advice from an expert 
in insect — 

3 cytology 

4 histology 


1 toxicology 
2 genetics 


In organisms which have been subjected to pene- 
trating radiation, the most frequently detected effect 
upon their offspring has been an increase in the — 


5 viability of the offspring 

6 per cent of superior offspring 
7 number of viable mutations 
8 male-female ratio 


The general effect of a sudden increase in the secre- 
tion of adrenalin is to — 


prepare the body for an emergency 

relax muscles of the arms and legs 

increase the acuity of vision 

increase the rate of food digestion in the 
stomach 


& W PS 


A person has received severe wounds in an auto- 
mobile accident. To promote repair of body tissues, 
he is properly advised to eat more — 


7 fruits 
8 meats 


5 cereals 
6 vegetables. 


A small town located between a fast-flowing river 
and a few small roadside ponds is plagued by mos- 
quitos. What single measure would be best to 
take? 


1 Drain the ponds. 

2 Spray the river and pond each year with in- 
secticides. 

3 Issue mosquite-proof skin oil to each inhabi- 
tant. 

4 Spray a light film of oil on the river. 


Form W 


56 Some species survive because many individuals are 


57 


59 


60 


produced from which at least a few survive. Other 
species also survive even though few individuals are 
produced because the chance of survival for each 
individual is good. In the latter case, reproduction 
is generally by — 


7 budding 
8 fertilization 


5 spores 
6 fission 


If you wished to illustrate the presence of carbon 
dioxide in exhaled air, the best experiment would 
be to — 


bubble exhaled air through a sugar solution 

show that a mouse cannot live long on exhaled 

air 

3 bubble exhaled air through a solution of lime 
water 

4 show that animals live well in an environment 

of exhaled air 


ny — 


Plants increase their capacity to absorb water and 
minerals by — 


5 growing longer roots 

6 growing root hairs 

7 increasing the root diameter 
8 developing nodules 


Which one of the following graftings appears con- 
trary to the principles of nuclear control of cellular 
activity? 


1 grafting a bud from a peach tree to a pine tree 

2 grafting a bud from a tangerine tree to a lemon 
tree 

3 grafting skin from a man’s leg to the top of 
his head 

4 grafting a piece of skin frorn the hind leg to 
the foreleg of a frog 


When we see a car, our organs of vision are being 
stimulated by — 


5 all of the light absorbed by the car’s surface 
6 some of the light reflected by the car’s surface 
7 all of the light reflected by the car’s surface 
8 some of the light absorbed by the car’s surface 


STOP! 
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test 6: Social Studies 


DIRECTIONS: Read each question. Decide which 
one of the answers given below is best. Then, on your 
separate answer sheet, fill in the space which has the 
same number as the answer you have chosen. 


SAMPLE 


A The resource which has helped most to make south- 
western Asia more prosperous is — 


{1 water 3 electricity 
2 cattle 4 oi) 


1 The largest country in area in South America is — 
3 Chile 


4 Venezuela 


i Argentina 
2 Brazil 


2 The principles expressed in the Declaration of 
Independence are in large part the political ideas 
of — 


5 Samuel Adams 

6 George Washington 
7 John Hancecck 

8 Thomas Jefferson 


3 The most common type of city government in the 
United States today is the — 


3 city manager 
4 commune 


1 commission 
2 mayor-council 


4 Generally considered an example of American in- 
tervention in the affairs of Latin America, the 
building of the Panama Cana! also proved to be — 


5 of great value in world commerce between the 
Atiantic and the Pacific Oceans 

6 a reason for friendly relations between Panama 
and the United States 

7 of great use tc the United States in the Spanish- 
American War 

8 more to the advantage of Latin America than 
to that of the United States 


5 Humanitarianism can best be described as a feeling 
of — 


1 pride in the accumulation of material things 

2 deep regret that the government haz interfered 
with business activities 

3 deep concern for the welfare of unfortunate 
peoples 

4 faith in the guidance of a supreme being 


Form W 


6 In a republican form of government, the officials 
are chosen by — 


5 revolutionary action 

6 a board of electors in the federal government 
7 the absolute ruler 

@ the citizens or their representatives 


7 All of the following led to the development of the 
factory system except — 


1 existence of large amounts of capital for in- 
vestment 

2 opening up of free land in the West 

3 a large labor force 

4 availability of a ready market 


8 Which of the following was the result brought about 
by the other three? 


5 demand for reasonable hours and wages 
6 campaign for free silver 

7 formation of the Populist Party 

8 farmers’ grievances against the railroads 


9 Which of the following statements best illustrates 
“nationalism” as a force in modern history? 


1 It has promoted free trade among nations. 

2 it has inspired many peoples in their struggle 

for independence and democracy. 

It has made the work of international organi- 

zations such as the League of Nations much 

easier. 

4 It has facilitated the exchange of ideas by lead- 
ing scientists of the world. 


w 


10 A major change in the status of agriculture since 
1900 has been — 


5 an increasing number of workers in agriculture 

6 a decreasing interest in tariffs 

7 the adoption of many of the methods and 
techniques of industry 

8 a closer tie between farmer and laborer 


11 Which of the following land masses is very sparsely 
populated? 


1 Australia 

2 Ceylon 

3 Japan 

4 Republic of Indonesia 
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test 6: Social Studies (Continued) 


12 The policy of neutrality as stated by President 
Washington — 


5 is as applicable today as it was in the 18th 
century 

6 was abandoned after the Spanish-American 

War 

has never been applied since Washington’s day 

8 was designed to meet the needs of a young 
nation 


“ 


13 Which of the following is a statement of opinion? 


1 Colonial territories should become independent 
nations. 

2 At least four former European colonies in Africa 
became nations after 1950. 

3 The new states of Asia and Africa have held 
conferences to discuss mutual problems. 

4 President Kennedy said the United States 
should increase aid to Latin American coun- 
tries. 


14 When there is so much more money in circulation 
than there are goods to buy that prices are exces- 
sively high, the economy is in a period of — 


5 deflation 
6 inflation 


7 prosperity 
8 panic 


15 Which of the following was not a social or cultural 
change brought about by the Industriai Revolution? 


1 recognition of wornen’s rights 

2 growth of organized labor 

3 spread of public education 

4 closer ties between the church and state 


16 ‘Che United States has a federal government because, 
although definite powers are granted to the nation 
and to the states, the — 


5 power of the states has been granted by 
Congress 

6 power of the central government is stronger 
than that of the states 

7 state governments may reject national legisla- 
tion 

8 national government controls foreign affairs 


17 In the corporate form of business organization, 
which group officially declares the dividends? 


3 board of directors 
4 workere 


1 stockholders 
2 management 
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18 A “‘states rights’’ advocate, if he were consistent 
in his behawior, would oppose -— 


5 election of members to a board of education 
in a city 

6 building interstate highways 

7 passing of stronger divorce laws by a state 

8 federsi aid to education 


19 Although the United Nations has not been as 
successful as was hoped, the organization has 
played an important role in attaining world peace 
in all of the following, except — 


1 succewe in echieving a disarmament agreement 

2 increased economic aid through U.N. agencies 

3 intervention by a U.N. force in several instances 
to stop aggression 

4 achievements of the agencies for sovial advance 


20 The most influential group in the United States in 
the latter 19th century consisted of the — 


5 military leaders 

6 industrial leaders 

7 leaders of the Democratic party 
8 newspaper men 


21 The quotas restricting immigration under the law 
of 1924 were based upon the immigrant’s — 


1 literacy 
2 country of origin 


3 occupation 
4 political affiliation 


22 Germany became industrialized at a later date than 
England largely because Germany — 


5 did mot have extensive coal and iron resources 

6 was mot as large in area 

7 did mot have the necessary skilled workers 

8 was mat politically unified until late in the 19th 
century 


23 Which of the following was not a factor in increasing 
our national budgets in the decade following World 
War II? 


1 expansion of government services to its citizens 

2 increasing value of the dollar 

3 economic and military aid given abroad 

4 need for research in scientific development for 
defense 
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24 Which statement best describes the role that major 
political parties have played in United States 
history? 


5 They have brought about reforms in govern- 
ment long before the people were willing to 
accept them. 

Each major party has followed a consistent 

policy with respect to the role government 

should play in the lives of its people. 

7 Each major party has been motivated by a 
desire to express the wishes of the people in 
order to win elections. 

8 They have been motivated by a desire to build 
a ‘“‘utopian’”’ society. 


¢ 


25 Which of the following characteristics of 20th 
century nations least resembies the manor of the 
feudal period? 


1 maintenance of military forces 
2 atternpt to be “‘self-sufficient”’ 
3 “‘open”’ society in most Western nations 
4 loyalty of most citizens to their nations 


26 An important feature of the 20th century is the 
development of technology. It has had the least 
impact upon which of the following fields? 


7 recreation 
8 medical science 


5 transportation 
6 fine arts 


27 The control of backward countries by strong 
nations through managing trade, granting special 
industrial concessions, and investing heavily in the 
country’s resources is called — 


3 self-determination 
4 reciprocal trade 


1 economic imperialism 
2 economic aid 


28 A bill proposed in the United States Senate may 
never come to a vote on the Senate floor because it 
may — 


5 be rejected by a joint committee of the House 
and Senate 

6 be vetoed by the President 

7 never be assigned to a committee 

8 be killed in committee 


29 In which one of the following is the governmental 
level correctly matched with the type of tax which 
it levies? 


1 federal government — water tax 
2 state government — tariff 

3 local government — income tax 
4 school district — property tax 


TEST &: Social Studies (Continued) 


30 The free world of 1960 took collective action to de- 


fend the democratic countries from Comrnunist 
aggression by the establishment of a —- 


4 plan for disarmament 

'. plan to provide freer trade through reciprocal 
trade agreements 

? protecting military organization of the coun- 
tries in Europe end the Western Hemisphere 

t pelicy of the United Nations’ giving aid to the 

Chinese Nationalist government 


31 All of the following were the rights of Englishmen 
which the colonists charged were being denied ~hem, 
except —- 


1 the right of trial by jury 

2 the right to be represented in their government 
3 the power to elect a president 

4 freedom from unjust taxation 


32 The reason for stating the Declaration of Inde- 
pendence was to — 


5 begin hostile operations against Great Britain 

6 set up a new government for the colonies 

7 explain to the world why the American colonies 
should fight 

8 end a bloody war 


33 Which of the following religions has the greatest 
number of followers on the African continent? 


3 Zoroastrianism 
4 Hinduism 


1 Moslemism 


2 Buddhism 


34 The reasons for the United States’ becoming in- 
volved in World War II were similar to those 
which involved her in World War I in all of the 
following, except 


5 2 challenge to our policy of neutrality 

6 our trading interests in the world market 

7 an act of aggression by an Asian country 

8 the desire of the United States to protect 
democratic principles in the world 


35 In order to encourage the expansion of industry in 
some Latin American countries such as Mexico, 
Brazil, and Argentina, the government has — 


1 abolished income taxes 

2 encouraged the holding of large estates 

3 urged investment of Latin American capital in 
foreign countries 

4 set up corporations in the steel and oil in- 
dustries 
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Test 6: Social Studies (Continued) 


Outline Map 
84°W 82°Ww 80°W 


88°w 


86°W 


® Cities under 5,000 pop. 
C 5,000 - 25,000 

@® 25,000 - 100,000 

© 100,000 - 500,000 


ty Sl ccoaneecciiertaale rs if 
9) 50 100 150 200 
SHeret+ Railroad 


eae S 
<< Swamp 


2000 - 5000 ft. 
F===] = 500- 1900 f. (XJ 5000 - 10,000 #. 
1000 - 2000 ft. “ecg Over 10,000 ft. 


Products Map 


Y, ‘ 4 
4 


Each symbol represents the same amount of income 
C — Cattle and sheep 
K — Corn 
T — Forests 


V — Vegetables 
W — Wheat 
X — Mining 


Ferm W 


(Questions 36-15 are based on these three maps of the 
same imaginary state. You may need to use one, or two, 
or sometimes all three maps to answer a question. Notice 
that each map is divided into sectors which ure numbered.) 


36 Which section of the state has the lowest elevation? 
61 6 4 78 87 


37 The shortest distance by railroad is between which 
of these cities? 


1 Lyon to Milltown 

2 Farmington to Milltown 
3 Milltown to Riverville 

4 Ulen to Tate 


38 The product of the Milltown area is — 


7 wheat 
& iron ore 


5 lumber 
6 cattle 


39 The lumber industry is probably important at — 


3 Alba 
4 Owen 


1 Tate 
2 Lyon 


40 The vegetable farms are located — 


5 in the interior areas 

6 at altitudes over 1000 feet 
7 on an island 

8 near a large city 


41 Which city has a population between that of Lyon 
and that of Dover? 


1 Milltown 
2 Riverville 


3 Arbor 
4 Tate 


42 How many canals are located on the map? 
50 61 ve 83 


43 The altitude most suited to grazing is near — 


3 3000 ft. 
4 1500 ft. 


1 sea level 
2 500 ft. 


44 The steepest railroad grade is probably near — 


7 Owen 
8 Lyon 


5 Tate 
6 Arbor 


45 The town which is located at an approximate 
position of 43° N. latitude and 85° W. longitude is — 


3 Pike 
4 Owen 


1 Tate 
2 Ulen 
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46 Most of the early labor unions in the United States 
were made up of -— 


5 unskilled Isborers 
6 apprentice seamen 
7 textile workers 

8 skilled craftsmen 


47 An example of the use of an implied power by 
Congress is the — 


1 declaration of war in 1941 

2 passage of the Bland-Allison Act regarding 
coinage of money (1878) 

3 emactment of the Clayton Antitrust Law in 
1914 

4 adoption of the Tariff of Abominations (1828) 


48 Which of the following statements about the 
presidential election of 1860 would be most difficult 
to prove or disprove? 


5 No party other than Republican or Dernocratic 
gained an electoral vote. 

6 The platforms of the two parties were similar. 

7 The popular majority was the smallest in 
American history. 

8 The vote of the Southern states was the decid- 
ing factor. 


49 The treaties of peace signed in 1919-20 dismembered 
the Austro-Hungarian Empire. Which was prob- 
ably the least desirable result of this? 


1 It resulted in the breakdown of an economic 
unit, which resulted in high tariffs arnong the 
new nations. 

2 It led to the establishment of a buffer groun 
of states between the East and West. 

3 It afforded different nationalities their free, 
independent existence. 

4 It caused the new states to develop strong 
armies for self-protection. 


50 One demand of the Populist Party of the 1890’s 
that was not realized until after World War II was — 


5 limitation of the presidential term 

6 the direct election of United States senators 

7 a graduated income tax 

8 the adoption of referendum and initiative in 
some states 


TEST 6: Social Studies (Continued) 


(Questions 51 to 54 refer to the following map.) 


51 Which state, founded as a haven for Quakers, has 
been a center of the iron and steel industry? 


1 State I 3 State K 
2 State J 4 State L 


52 Which state, location of the first permanent English 
settlement in America, was the leading exporter of 
tobacco during the 17th century? 


5 StateG 7 State K 
6 State H 8 State L 


53 Because of dust storms, many inhabitants of the 
“Sooner State’ migrated to California in the 
1930’s. From which state did they migrate? 


1 State C 3 State E 
2 State D 4 State M 


54 Which state, scene of the famous Scopes Trial, has 
benefited from the development of its water re- 
sources completed during Franklin D. Roosevelt’s 
administration? 


5 State D 
6 State E 


7 State F 
8 StateG 
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test 6: Social Studies (Continued) 
(Questions 55-59 are based on the graph delow.) 


Disposition of Personal Income 
Seasonally Adjusted Annual Rates 


490 a pa 400 
Dae 
Disposable Persona! Income —~, ge 

Sa on Bee tea on 309 
: — Fa SONS $f 
5 Re wae” | S Total Persunal Consumption 
% Expenditures 
“6 200 260 
6 Expenditures for Nondurable Goods Eee pon 
3 eS ee 

190 Fe Cael SO 190 


Expenditures for Services 
Expenditures for Durable Goeds 


leon sla i, 


1954 1955 1956 1957 1958 1959 19 
Years 


$5 The year in which personal savings were lowest 
was — 


1 1360 
2 1955 


3 1958 
4 1954 


56 The net change from March 1954 to March 1960 
in Total Personal Consumption Expenditures is 
how many billions of dollars? 


5 125 7 75 
6 25 8 175 


57 Total Personal Consumption Expenditures do not 
include expenditures for — 


1 nondureble goods 
2 taxes 
3 services 


4 durable goods 


58 The above graph shows that the item with the 
greatest fluctuation from 1954 to 1959 was which of 
these? 

5 Disposable Personal Income 
6 Expenditures for Services 


7 Net Savings 
8 Expenditures for Durable Goods 


Form W 


(Question 59 is based on the graph at the left.) 


59 From this graph it is evident that — 


1 the 1958 recession brought a marked drop in 
net savings 

2 im 1958 the greatest increase was in expenditures 
fisr such articles as refrigerators and auto~ 
zanbiles 

3 the 1958 recession did not materially decrease 
the disposable income 

4 increase in expenditures for services was almost 
100 billion dollars 


(Questions 80-63: On the time line, the letters A-G repre- 
sent time intervals. Select the letter that indicates the time 
interval within which the event occurred.) 


A 8 Cc 13) Exar AG 
iS. atts SMEAR EE ad SO steed eles) Baba 
oa wD Ne Os 
R 8 : g = 82 # 


60 The United States joined the North Atlantic Treaty 
Organization. 
5D 7F 
6G 8E 


61 President Jefferson requested Congress to pass the 
Embargo Act. 


1B 3 
2A 4 


62 The Monroe Doctrine was proclaimed. 


5B 7D 
6A 8c 


63 The United States acquired Florida from Spain. 


1B 
2A 


3D 
4C 
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